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The  University 


The  University  of  Minnesota  comprises  the  following  named  colleges, 

schools  and  departments: 
The  Graduate  Department. 
The  College  of  Science,  Literature  and  the  Arts. 

The  School  of  Technical  and  Applied  Chemistry. 
The  College  of  Engineering  and  the  Mechanic  Arts. 
The  School  of  Mines. 
The  College  of  Agriculture. 
The  College  of  Law. 
The  Department  of  Medicine,  composed  of  Colleges  as  follows: 

The  College  of  Medicine  and  Surgery. 

The  College  of  Homeopathic  Medicine  and  Surgery. 

The  College  of  Dentistry. 

The  College  of  Pharinacy. 
The  Regents  of  the  University  have  also  entrusted  to  their  charge 

The  Experiment  Station; 

The  Geological  and  Natural  History  Survey. 


Board   of  Regents 


The  HON.  JOHN  S.  PILLSBURY,  Minneapolis,  -  -  -        Regent  for  Life 

The  HON.  DAVID  M.  CLOUGH,  Minneapolis,       ...  -  Ex-Officio 

The  Governor  ot  the  State. 

CYRUS  NORTHROP,  LL.  D.,  Minneapolis,       -  -  -      Ex-Officio 

The  President  of  the  University. 

The  HON.  W.  W.  PENDERGAST,  M.  A.,  HutchinsOn,  -  -  Ex-Officio 

The  State  Superintendent  of  Public  Instruction. 

The  HON.  L.  S.  SWENSON,  Albert  Lea,      -                                                     -  1897 

The  HON.  WILLIAM  LIGGETT,  Benson,                      1897 

The  HON.  JOEL  P.  HEATWOLE,  Northfield,      -          -          -          -  1897 

The  HON.  GREENLEAF  CLARK,  M.  A.,  St.  Paul.                         -                     -  1898 

The  HON.  CUSHMAN  K.  DAVIS,  M.  A.,  St.  Paul,             ....  l898 

The  HON.  STEPHEN  MAHONEY,  B.  A.,  Minneapolis,         -          -          -  iqol 

The  HON.  SIDNEY  M.  OWEN,  Minneapolis,           -          -          -           .           -  1901 

The  HON.  ALPHONSO  BARTO,  St.  Cloud, 1902 


1897. 

August  31st  to  September  6th==- Entrance  examinations. 

September  7th===Work  begins. 

November  2oth===Second  term  begins. 

December  17th  to  January  4th===Christmas  vacation. 

1898. 

March  7th===Third  term  begins. 
June  2nd==Commencement  Day. 
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Maria  L.  Sanford,  Professor  of  Rhetoric  and  Elocution. 
Matilda  J.  Wilkin,  M.  L.,  Assistant  Projessor  of  German 
Charles  M.  Andrist,  B.  L.,  Instructor  in  French  and  German. 
Albert  I.  Calais,  B.  es  L.,  Instructor  in  French. 
Oscar  W.  Firkins,  B.  A.,  Assistant  in  Rhetoric. 
John  Zeleny,  B.  S.,  Assistant  Professor  of  Physics. 
Nellie  S.  Trufant,  Instructor  in  Drawing. 
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OFFICERS 

Cyrus  Northrop,  LL.  D.,  President. 

OFFICERS  OF  THE  DEPARTMENT  OF  MINING  AND  METALLURGY 

William  R.  Appleby,  M.  A.,  Professor  of  Metallurgy, 
Frederick  W.  Denton,  C.  E.,  Professor  of  Mining. 
Peter  Christianson,  B.  S.,  B.  E.  M.,  Instructor  in  Metallurgy . 
Eugene  C.  Mills,  Instructor  in  Mining. 

OFFICERS   OF  THE  DEPARTMENT  OF  GEOLOGY  AND   MINERALOGY 

Christopher  W.  Hall,  M.  A.,  Professor  of  Mineralogy  and  Geology. 
Charles  P,  Berkey,  M.  S.,  Instructor  in  Mineralogy \ 

officers  of  the  department  of  chemistry 
George  B.  Frankforter,  Ph.  D.,  Professor  of  Chemistry. 
Charles  F.  Sidener,  B.  S.,  Assistant  Prof  essor  of  Chemistry. 
Edward  E.  Nicholson,  M.  A.,  Instructor  in  Chemistry. 
Everhard  P.  Harding,  M.  S.,  Instructor  in  Chemistry. 

officers  of   the  department  of  engineering  and  mechanics,  and  mathematics 
Henry  T.  Eddy,  Ph.D.,  Professor  of  Engineering  and  Mechanics. 
Arthur  E.  Haynes.  M.  S.,  M.  Ph.,  D.  Sc,  Professor  of  Mathematics. 

officers  of  the  department  of  electrical  engineering 
George  D.  Shepardson,  M.  A.,  M.  E.,  Prof essor  of  Electrical  Engineering. 
Frank  W.  Springer,  B.  E.  E.,  Instructor  in  Electrical  Engineering. 

OFFICERS   OF  THE   DEPARTMENT  OF   MECHANICAL  ENGINEERING 

Harry  E.  Smith,  M.  E.,  Assistant  Professor  of  Mechanical  Engineering. 
James  M.  Tate,  Instructor  in  Carpentry. 

OFFICERS   OF  OTHER  DEPARTMENTS  GIVING   INSTRUCTION 

Charles  W.  Benton,  Litt.  D.,  Professor  of  French. 

Frederick  S.  Jones,  B.  A.,  Professor  of  Physics. 

William  H.  Kirchner,  B.  S.,  Assistant  Professor  of  Drawing. 

Henry  A.  Leonhaeuser,  Lieut.  U.  S.  A.,  Professor  of  Military  Science  and  Tactics. 

John  G.  Moore,  B.  A.,  Pro) 'essor  of  German. 

Maria  L.  Sanford,  Professor  of  Rhetoric  and  Elocution. 

Matilda  J.  Wilkin,  M.  L.,  Assistant  Professor  of  German 

Charles  M.  Andrist,  B.  L.,  Instructor  in  French  and  German. 

Albert  I.  Calais,  B.  es  L.,  Instructor  in  French. 

Oscar  W.  Firkins,  B.  A.,  Assistant  in  Rhetoric. 

John  Zeleny,  B.  S.,  Assistant  Professor  of  Physics. 

Nellie  S.  Trufant,  Instructor  in  Drawing. 


Ad 


mission 


mission  to  the  classical  course,  college 
of  science,  literature  and  the  arts. 
Catalogue  sent  free  upon  application. 


The  requirements  for  admission  to  the  School  of  Mines  are  as  follows: 

English  Grammar. 

English  Composition  and  Essay. 

Reading  of  English  Classics. 

Elementary  Algebra.  j       For  more  extended  statement  of  the 

Higher  Algebra.  I   worK  covered  by  these  subjects    see 

Plane  Geometry.  statement  of  the  requirements  for  ad- 

Solid  Geometry. 

History  of  the  United  States. 

History  of  Greece  and  Rome,  or 
History  of  England,  or 
History  of  the  Middle  Ages,  or 
Civil  Government. 

Physics. 

Chemistry— The  non-metallic  elements  as  presented  in  such  an  elementary  text-book  as 
Cooley's,  Remsen's  or  Williams'. 

Any  two  of  the  following: 

Physiology,  Botany,  Astronomy,  Geology,  Zoology. 

Drawing— One  year.  Freehand  sketching  of  simple  objects  and  geometric  forms;  instru- 
mental drawing,  ornament  and    the  elements  of  perspective.    The  National   Drawing 

Books,  to  book  seven,  represent  the  work  required.     If  other  books  are  used,  equivalent 

selections  may  be  made. 

*]English—(a)  Latin  element  in  English.     (3)  History  of  English  literature. 

f  *German—(a)  Joynes-Meissner.     {b)  Whitney's  German  Reader  or  Boisen's  Ger- 
man Prose,  and  Buchheim's  German  Poetry,     (c)  Niebuhr's  Heroen  Geschich- 
ten.     (d)  Goethe's  Sesenheim.    Reference   Grammar,   Whitney's  or  Brandt's. 
Equivalents  will  be  accepted  in  lieu  of  the  above  texts. 
And  4  or 

i   *Erench—(a)  Chardenal's   Course,  first  two  books  of  Telemaque.    (b)  Whitney's 
French  Grammar;  Historiettes  Modernes,  by  C.  Fontaine;  Le  FranQaise  Pra- 
tique, by  Paul  Bercy;    translation,  English  to  French,  from  Blouet's  Primer  of 
I         French  Composition. 
While  in  the  place  of  the  English  and  German  or  French,  as  above  stated,  Latin  may 
be  offered,  it  is  urged  that  candidates  present  the  German  and  thus  come  better  equipped 
for  the  modern  language  work  of  freshman  year.    Students  who  present  two  years  of  Ger- 
man may  take  French  B,  freshman  year. 

Students  who  present  two  years  of  German  for  admission  may  take  French  during  fresh- 
man year,  otherwise  German  shall  be  the  study  pursued. 

♦The  work  in  each  of  these  subjects  is  supposed  to  cover  two  years  in  the  high  school. 

tTwo  years'  work  in  English  literature  will  be  accepted  in  lieu  of  this  requirement.  For 
statement  of  ground  covered  in  the  course  in  English  literature  see  statement  of  require- 
ments for  admission  to  the  scientific  course;  college  of  science,  literature  and  the  arts. 
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GENERAL  STATEMENT 

In  this  school  there  are  two  regular  courses  of  study,  viz.:  Mining 
Engineering  and  Metallurgy,  leading  to  the  degree  of  Engineer  of  Mines 
(E.  M.)  and  Metallurgical  Engineer  (Met.  E.)  respectively. 

Candidates  for  advanced  standing  must  pass  a  satisfactory  examination 
for  admission  and  also  upon  those  studies  which  have  been  pursued  by  the 
class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  such  standing  as 
their  credentials  or  the  examinations  taken  under  the  direction  of  the  faculty 
of  this  school  may  entitle  them. 

Unclassed  students  are  admitted  to  pursue,  under  the  direction  of  the 
faculty,  one  or  two  lines  of  study  selected  from  some  regular  course.  Such 
students  must  be  persons  of  mature  years,  and  present  preparation  sufficient 
to  admit  them  to  the  freshman  class.  Persons  of  mature  years  who  shall 
give  satisfactory  evidence  of  ability  to  do  with  credit  the  work  applied  for 
may  be  admitted  by  vote  of  the  faculty. 

Students  in  the  College  of  Science,  Literature  and  the  Arts,  in  the  College 
of  Engineering  and  Mechanic  Arts,  and  School  of  Technical  and  Applied 
Chemistry,  who  contemplate  taking  a  degree  in  this  school  after  completing 
their  course,  are  recommended  to  select  their  electives  with  reference  to  as 
full  a  preparation  as  possible  for  the  technical  work  of  the  course  they  pur- 
pose to  enter. 

The  elective  of  any  term  may  be  chosen  from  the  work  of  either  junior 
or  senior  year  and  from  any  department  of  this  school;  of  the  College  of 
Science,  Literature  and  the  Arts,  of  the  School  of  Technical  and  Applied 
Chemistry  or  of  the  College  of  Engineering  and  Mechanic  Arts,  provided 
the  same  can  be  pursued  with  profit  to  the  student. 

Organization.  The  organization  of  the  School  of  Mines  dates  back  to 
1889  when  the  general  faculty  of  the  University  recommended  its  establish- 
ment to  the  Board  of  Regents.  In  1891  the  Legislature  of  the  State  of 
Minnesota  voted  an  appropriation  for  establishing  and  equipping  the  school. 
Two  annual  appropriations  have  since  been  made  for  its  support. 

Location.  The  University  of  Minnesota  is  located  in  the  city  of  Minne- 
apolis on  the  east  bank   of  the  Mississippi  river,  and  the   School  of  Mines 
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has  its  buildings  and  laboratories  on  the  same  ground.  Students  of  the 
School  of  Mines  have  therefore  all  the  opportunities  afforded  by  a  large  uni- 
versity. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with  sev- 
eral important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center  transportation  at  special  rates  is  readily  obtained. 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana  and  in  the  coal  mines  of  Illinois  and  Indiana. 

At  least  two  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

Library.  The  library  consists  of  about  six  hundred  volumes.  This 
number  represents  only  those  works  that  treat  directly  of  mining  and  metal- 
lurgical subjects. 

This  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  students  have  also  ac- 
cess to  a  very  complete  private  library,  as  well  as  the  Minneapolis  public 
library,  which  contains  an  exceptionally  large  and  valuable  set  of  publica- 
tions on  subjects  relating  to  mining  and  metallurgy.  The  leading  periodi- 
cals are  accessible  to  all.  Constant  references  in  lectures  compel  the 
student  to  keep  himself  well  informed  as  to  the  latest  methods,  machinery 
and  changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  hundred  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 

Photography .  Photographs  of  surface  and  underground  appliances, 
metallurgical  plants,  copies  of  drawings  and  other  photographs  are  indis- 
pensable to  the  study  of  mining  and  metallurgy.  With  the  report  of  his 
field  work  every  student  is  expected  to  present  photographs,  as  well  as 
sketches,  of  various  objects  under  consideration.  There  is  also  a  very 
complete  set  of  lantern  slides  illustrating  the  principal  methods  of  under- 
ground workings  and  metallurgical  plants,  at  home  and  abroad.  Over  a 
hundred  slides  have  been  made  in  the  department's  laboratory  which  bear 
directly  on  the  work  done  in  Minnesota  and  the  neighboring  northwest. 
Many  valuable  photographs  are  constantly  being  made.  Blue  prints  of  these 
are  given  students  as  illustrations.  Much  time  is  thus  saved  usually  spent 
in  making  sketches  and  diagrams. 

The  work  falls  under  the  following  subdivisions,  supplemented  by  thor- 
ough courses  in  physics,  chemistry,  mineralogy  and  geology: 

{a)  Assaying — to  determine  if  ore  has  value  for  treatment.  (&)  Mining 
engineering — to  furnish  material  for  treatment,  (c)  Ore  testing — to  deter- 
mine best  method  of  treatment,  (d)  Ore  dressing — furnishing  products 
for  metallurgical  treatment,  (e)  Metallurgy — smelting  and  refining  of  ores 
and  ore  dressing  products;  reduction  to  metals. 
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DEPARTMENT  OF  MINING  ENGINEERING. 

Mining  engineering  is  divided  among  the  sophomore,  junior  and  senior 
years,  and  the  subjects  given,  together  with  the  sequence  necessary,  are 
stated  in  the  accompanying  outline  of  the  course. 

Until  the  second  term  of  the  junior  year  the  course  consists  of  lectures 
and  recitations  only.  In  the  subsequent  work,  text-books  are  used  in  con- 
nection with  lectures. 

In  the  senior  year,  problems  in  pumping,  ventilation  and  similar  sub- 
jects become  an  important  part  of  the  work. 

Field  work  in  mining.  At  the  close  of  the  sophomore  year  the  students 
are  required  to  spend  four  weeks  in  some  of  the  neighboring  mining  regions 
studying  the  work  performed  by  the  miners. 

At  the  close  of  the  junior  year  a  second  visit  to  the  mining  regions  is 
made  for  the  purpose  of  making  mine  and  geological  surveys  and  studying 
mining  methods. 

Designs  and  specifications.  The  student  makes  working  drawings  of 
mine  cars,  skips  and  other  parts  of  a  mine's  equipment  that  are  usually  de- 
signed, and  made  at  the  mine. 

Mine  surveying.  The  work  in  surveying  is  designed  solely  for  mining 
engineers.  In  the  freshman  year,  third  term,  the  work  consists  of  the 
elements  of  plane  surveying  with  special  reference  to  the  computations 
necessary. 

Field  work  in  surveying — Course  XI.  The  month  of  June,  following 
the  close  of  the  freshman  year,  is  spent  in  practicing  plane  surveying.  About 
one  hour  per  day  is  given  to  lectures  or  recitations  and  the  remainder  of  the 
day  to  field  work. 

The  students  are  divided  into  squads  of  two  and  each  is  required  to 
complete  the  following  exercises  and  surveys. 

1.  Ranging. 

2.  Chaining. 

3.  Compass  reading. 

4.  Determination  of  length  of  pace. 

5.  Survey  of  a  large  area  by  pacing  and  hand  compass. 

6.  Adjustment  of  hand  levels  and  practice  in  leveling. 

7.  Adjustment  and  use  of  wye  levels. 

8.  Adjustment  of  mining  transit. 

9.  Reading  angles. 

10.  Traverse  with  steel  tape. 

11.  Azimuth  traverse  with  stadia. 

12.  Observation  on  polaris  for  meridian. 

13.  Survey  of  a  mining   claim    according   to   the  regulations  of  the  U. 
S.  Government. 

14.  Measurement  of  earthwork. 

15.  Laying  out  railroad  tangent?,  curves  and  crossings. 
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Each  squad  must  provide  itself  with  a  25-foot  steel  tape  graduated  to 
tenths. 

This  course  is  open  only  to  those  who  have  taken  Course  X  or  its  equiv- 
alent. 

During  the  first  term  of  the  junior  year  mine  mapping  is  studied  and 
practiced,  and  in  the  third  term  of  this  year  the  higher  theoretical  work  in 
plane  and  mine  surveying  is  studied.  During  the  visit  to  the  mines  which 
closes  the  work  of  the  junior  year  a  survey  of  some  mine  or  part  of  a  mine 
is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  furnished  stu- 
dents for  making  these  surveys. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing  extend 
through  the  first  and  second  terms  of  the  junior  year,  and  comprise  the  de- 
tailed study  of  ore  dressing  and  concentrating  machinery,  together  with  the 
study  of  typical  combinations  of  dressing  machines  as  found  in  the  several 
mining  districts  of  the  United  States. 

In  connection  with  the  theoretical  work  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year  experimental  work  in  ore  concentration  will  be 
conducted. 


COURSE  IN  MINING  ENGINEERING. 

FRESHMAN  YEAR. 

FIRST  TERM. 

Algebra  (Mathematics  1)— 5  hours,  Prof.  Haynes. 
Chemistry  (Chemistry  I) — 42  hours,  Prof.  Frankforter. 
Drawing  (Drawing  I)—  52  hours,  Prof.  Kirchner. 
French  (Modern  Languages,  French  I)— 5  hours,  Mr.  Calais, 
or  German  (Modern  Languages,  German  I)— 5  hours,  Prof.  Wilkin  and  Mr.  Andrist. 
Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 

SECOND  TERM. 

Carpentry  (Mechanical  Engineering  I)—  32  hours,  Mr.  Tate. 
Chemistry  (Chemistry  II)— 42  hours,  Mr.  Nicholson. 
Constructive  Geometry  (Drawing  II)  42  hours,  Prof.  Kirchner. 
French  (Modern  Languages,  French  II)— 5  hours,  Mr.  Calais, 
or  German  (Modern  Languages,  German  II)— 5  hours,  Prof.  Wilkin  and  Mr.  Andrist. 
Military  Drill— 2.  hours,  Lieutenant  Leonhaeuser. 
Trigonometry  (Mathematics  II)— 5  hours,  Prof.  Haynes. 

THIRD  TERM. 

Chemistry  (Chemistry  III)— 42  hours,  Mr.  Nicholson. 
Descriptive  Geometry  (Drawing  III)— 42  hours,  Prof.  Kirchner. 
French  (Modern  Languages,  French  III)— 4  hours,  Mr.  Calais. 
or  German  (Modern  Languages,  German  III)— 4  hours,  Prof.  Wilkin  and  Mr.  Andrist. 
Mathematics  (Mathmatics  III)— 4  hours,  Prof.  Haynes. 
Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 
Surveying  (Mining  X)— 32  hours,  Mr.  Mills. 

SUMMER  WORK— MONTH   OF  JUNE. 

Surveying  (Mining  XI)— 4  weeks,  Prof.  Denton  and  Mr.  Mills. 
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SOPHOMORE  YEAR. 

FIRST  TERM. 

Analytical  Geometry  (Mathematics  IV)— 5  hours.  Prof,  Haynes. 

Chemistry  (Chemistry  IV)— 42  hours,  Prof.  Sidener. 

Elementary  Mechanics  (Physics  I)— 4  hours,  Prof.  Jones. 

Descriptive  Geometry  (Drawing  IV)— 22  hours,  Prof.  Kirchner. 

Mineralogy  (Geology  and   Mineralogy,  Mineralogy  II)— 42   hours,  Prof.  Hall   and  Mr. 

Berkey. 
Mining  (Mining  I)— 1  Hour,  Prof.  Denton. 
Rhetorical  Work  (Rhetorical  Work  a)—\  hour,  Mr.  Firkins. 
Topographical  Drarving  (Drawing  IV) — 22  hours,  Prof.  Kirchner. 


SECOND  TERM. 

Chemistry  (Chemistry  V)— 42  hours,  Prof.  Sidener. 

Differential  Calculus  (Mathematics  V)— 5  hours,  Prof.  Haynes. 

Mining  (Mining  I)— I  hour,  Prof.  Denton. 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  III)—  42  hours,  Prof.  Hall  and  Mr. 

Berkey. 
Physics  (Physics  II)— 4  hours,  Prof.  Jones. 
Rhetorical  Work  (Rhetorical  Work  b)—\  hour,  Mr.  Firkins. 
Working  Drawings  (Drawing  V) — 42   hours,  Prof.  Kirchner. 

THIRD  TERM. 

Assaying  Laboratory  (Metallurgy  I)— 42   hours,  Prof.  Appleby  and  Mr.  Christianson. 

Assaying  (Metallurgy  I)— 3  hours,  Prof.  Appleby. 

Chemistry  (Chemistry  VI)— 42  hours,  Prof.  Sidener. 

Integral  Calculus  (Mathematics  VI)— 5  hours,  Prof.  Haynes. 

Machine  Drawing  (Drawing  VI)— 22  hours,  Prof.  Kirchner. 

Mining  (Mining  I)— 1  hour,  Prof.  Denton. 

Physics  (Physics  III)— 4  hours,  Prof.  Jones. 

Rhetorical  Work  (Rhetorical  Work  c)  1  hour,  Mr.  Firkins. 

FIELD  WORK— MONTH   OF   MAY. 

Mining  (Mining  VI)  )  g  ,„„„,,„  <  Prof.   Denton,  Prof.    Appleby  and   Mr.   Chria- 

Metallnrgy  (Metallurgy  XII)  \  4  weeks  \         tianson. 


JUNIOR  YEAR. 

FIRST  TERM. 

Chemistry  (Chemistry  XVI)— 42  hours,  Prof.  Frankforter. 
G,./^  j  Geolo^Gae^inIeralogy  (-4  hours,  Prof.  Hall. 
Mechanics  (Mechanics  I)— 5  hours,  Prof.  Eddy. 
Metallurgy  (Metallurgy  V)— 3  hours,  Prof.  Appleby. 
Mine  Mapping  (Mining  XII)— 22   hours,  Prof.  Denton. 
Mining  (Mining  III)— 4  hours,  Prof.  Denton. 
Ore  Dressing  (Mining  VIII)— 3  hours,  Prof.  Denton. 
Technical  Essay. 
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JUNIOR  YEAR-SECOND  TERM. 
G,./^  |  Geology^nd  Mineralogy  ^  hours>  prof  HaH 

Materials  of  Engineering  (Mechanical  Eng.  XX) — 22  hours,  Prof.  Smith. 

Mechanics  (Mechanics  II) — 5  hours,  Prof.  Eddy. 

Metallurgy  (Metallurgy  VI)— 3  hours,  Prof.  Appleby. 

Mining  (Mining  IV)— 4  hours,  Prof.  Denton. 

Ore  Dressing  (Mining  VIII)— 3  hours,  Prof.  Denton. 

Petrology  \  ^Yeofogf  ??*<**  ]**   hours,  Prof.  Hall. 
Technical  Essay. 

THIRD  TERM. 

Applied  Geology  (Geology  VII)— 4  hours,  Prof.  Hall. 

Machine  Design  (Mechanical  Engineering  X)— 4  hours,  Prof.  Smith. 

Mathematical  Crystallography {^^i?™^^?0^ '  \-2  hours,  Prof.  Hall. 

Mechanics  (Mechanics  III)— 5  hours,  Prof.  Eddy. 

Metallurgy  (Metallurgy  VII)— 3  hours,  Prof.  Appleby. 

Mining  (Mining  V)— 4  hours,  Prof.  Denton. 

Mine  Surveying  (Mining  XIII)— 2^^  hours,  Prof.  Denton. 

Technical  Essay. 

FIELD  WORK— MONTH  OF  MAY. 

Mining  (Mining  VI)  >         wppl,<;    5  Prof.  Denton. 

Metallurgy  (Metallurgy  XII  )     4  wee!cs'  \  Prof.  Appleby. 

SENIOR  YEAR. 

FIRST  TERM. 

Elective— 4  hours, 

Electric  Power  (Electrical  Engineering  III)— 52  hours,  Mr,  Springer. 

Metallurgy  (Metallurgy  VIII)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VII)— 4  hours,  Prof.  Denton. 

Ore  Testing  (Metallurgy  III)— 3  hours,  Prof.  Appleby. 

Ore  Testing  Laboratory  (Metallurgy III) — 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Thermodynamics  (Steam  Engines  and  Prime  Movers  XIV)— 5  hours,  Prof.  Eddy. 

SECOND  TERM. 

Economic  Geology  \  G&0loe^gf^0^'  \~4  hours,  Prof.  Hall. 

Elective— 4  hours. 

Metallurgy  (Metallurgy  IX)— 4  hours.  Prof.  Appleby. 

Mining  (Mining  VII)— 4  hours,  Prof.  Denton. 

Ore  Testing  (Metallurgy  III)— 2  hours,  Prof.  Appleby. 

Ore  Testing  Laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson, 

Prime  Movers  (Steam  Engine  XVI)— 3  hours,  Prof.  Eddy. 

Thesis. 

THIRD  TERM. 
Designs  and  Specifications  (Mining  IX) — 42   hours,  Prof.  Denton. 
Elective— 4  hours. 

Geology  {Ge°l°g^gf?rl°gY'\-^  hours,  Prof.  Hall. 

Mechanical  Laboratory— (Mechanical  Engineering  XXI)  32   hours,  Prof.  Smith. 

Metallurgy  (Metallurgy  X)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VII)— 4  hours,  Prof.  Denton. 

Thesis. 
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DEPARTMENT  OP  METALLURGY. 

ASSAYING. 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown  and  instruction 
given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assay  of  bullion 
for  fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large, 
well  ventilated  furnace  room,  in  which  are  located  muffle  and  crucible 
furnaces  and  another  room  of  similar  dimensions  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are  re- 
quired to  make  up  the  necessary  charges  and  submit  their  reports  in  detail, 
This  work  is  offered  to  students  completing  the  necessary  courses  in  miner- 
alogy and  chemistry. 

The  assay  laboratories  are  located  in  Pillsbury  Hall,  and  consist  of — 

i.  Preparation  room.  Where  the  samples  and  re-agents  are  weighed. 
This  operation  is  conducted  in  a  room  entirely  apart  from  the  furnace  room. 
This  separation  of  the  laboratory  from  the  furnace  room  is  of  the  greatest 
importance  to  the  student.  The  preparation  of  ore  is  effected  by  a  Forster 
crusher,  Fraser  &  Chalmers  sample  pulverizer,  and  Bridgman  ore  sampler. 
The  machines  are  run  by  an  electric  motor.  Much  time  is  thereby  saved  to 
the  student  for  extended  or  advanced  work  in  special  lines. 

2.  Furnace  room.  After  the  sample  has  been  placed  in  suitable  ves- 
sels for  fusion,  it  is  taken  to  the  furnace  room,  which  communicates  directly 
with  the  preparation  room.  This  room  is  well  equipped  with  crucible  and 
muffle  furnaces  and  all  the  appurtenances  necessary  for  carrying  on  the  re- 
duction of  the  metals  from  their  ores  by  fire  methods. 

3.  Balance  room.  In  this  room  are  various  balances  for  accurately 
weighing  the  gold  and  silver  beads,  and  bullion. 

ORE  TESTING. 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department  where 
the  student  may  see  the  working  of  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pans  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing  and 
oxidizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as  siz- 
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ing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of  ore 
are  given  to  make  the  necessary  tests  upon  the  different  machines,  and  the 
students  report  the  best  method  of  treatment.  Two  terms,  eleven  hours  per 
week  in  senior  year,  are  devoted  to  instruction  and  laboratory  work,  and  are 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering,  get  the  requisite  practical  exper- 
ience. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  method  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal,  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Missis- 
sippi between  the  Great  Northern  and  Northern  Pacific  railroads.  Located 
at  this  point  on  the  University  campus,  it  offers  the  very  best  of  facilities  for 
both  educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  suffic- 
ient to  purchase  only  the  necessary  machinery,  the  business  men  of  Minne- 
apolis generously  provided  a  suitable  building.  This  building,  94x66  feet,  is 
built  of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illus- 
trate the  various  processes  of  ore  testing,  viz:  a  Bridgman  mechanical 
sampler,  sizeB;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete;  a  pair 
of  1 2 ><xi2  geared  rolls  complete;  a  four  compartment  spitzkasten;  a  three 
compartment  Hartz  jig;  a  Collum  jig,  complete  with  cone  for  driving;  a 
three  and  a-half  foot  Huntington  mill  complete;  a  three  stamp  mill,  275 
pound  stamps;  a  five  stamp  mill,  850  pound  stamps;  a  Challenge  automatic 
feeder  for  five  stamp  battery;  a  suspended  Challenge  feeder  for  three  stamp 
battery;  a  Tulloch  feeder  for  Huntington  mill;  a  single  deck  buddle,  twelve 
feet  in  diameter;  a  four  foot  plain  belt  Frue  vanner;  a  three  foot  amalgam- 
ating pan;  a  five  foot  settler;  a  Bruckner  roasting  furnace,  with  fire  box  on 
wheels;  a  chlorination  barrel;  a  battery  tightener;  a  two  horse-power  verti- 
cal boiler;  a  steam  drying  pan;  three  trommels,  with  driving  arrangement 
and  gears;  a  one  thousand  pound  Reedy  elevator,  complete  with  worm 
gear;  two  overhead  crawls,  each  with  eighty  foot  track;  a  one  ton  pulley 
block;  a  quarter  ton  pulley  block;  a  scoop  car,  with  flat  wheels;  two  twenty 
horse  power  electric  motors;  three  MacDermott  automatic  samplers,  etc. 

METALLURGY. 

This  subject  is  well  illustrated  with  representative  ores  of  all  the  most 
important  metals;  drawings  of   furnaces;  models  and   samples  of  all  the 
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different  furnace  products.     The  lectures  treat  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in   visits  to  smelting  and  refining  works, 
which  are  accessible.     The  work  in  metallurgy  extends  through  two  years. 


COURSE  IN  METALLURGY. 

FRESHMAN  YEAR. 

FIRST  TERM. 

Algebra  (Mathematics  I)— 5  hours,  Prof.  Haynes. 
Chemistry  (Chemistry  I)— 42   hours,  Prof.  Frankforter. 
Drawing  (Drawing  I)— 52   hours,  Prof.  Kirchner. 
French  (Modern  Languages,  French  I)— <5  hours,  Mr.  Calais, 
or  German  (Modern  Languages,  German  I)— 5  hours,  Prof.  Wilkin  and  Mr.  Andrist. 
Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 

SECOND  TERM. 

Carpentry  (Mechanical  Engineering  I)— 32   hours,  Mr.  Tate. 
Chemistry  (Chemistry  II)— 42   hours,  Mr.  Nicholson. 
Constructive  Geometry  (Drawing  II) — 42   hours,  Prof.  Kirchner. 
French  (Modern  Languages,  French  II)— 5  hours,  Mr.  Calais, 
or  German  (Modern  Languages,  German  II)— 5  hours,  Prof.  Wilkin  and  Mr.  Andrist. 
Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 
Trigonometry  (Mathematics  II)— 5  hours,  Prof.  Haynes. 

THIRD  TERM. 

Chemistry  (Chemistry  III)— 42   hours,  Mr.  Nicholson. 
Descriptive  Geometry  Drawing  III)— 42   hours,  Prof.  Kirchner. 
French  (Modern  Languages,  French  III)— 4  hours,  Mr.  Calais, 
or  German  (Modern  Languages,  German  III)— 4  hours,  Prof.  Wilkin  and  Mr.  Andrist. 
Mathematics  (Mathematics  III)— 4  hours,  Prof.  Haynes. 
Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 
Surveying  (Mining  X)— 32   hours,  Mr.  Mills. 

SUMMER  WORK— MONTH  OF  JUNE. 

Surveying  (Mining  XI)— 4  weeks,  Prof.  Denton  and  Mr.  Mills. 

SOPHOMORE  YEAR. 

FIRST  TERM. 

Analytical  Geometry  (Mathematics  IV)— 5  hours,  Prof.  Haynes. 

Chemistry  (Chemistry  IV)— 42    hours,  Prof.  Sidener. 

Descriptive  Geometry  (Drawing  IV)— 22   hours,  Prof.  Kirchner. 

Elementary  Mechanics  (Physics  I)— 4  hours,  Prof.  Jones. 

Mineralogy  (Geology  and  Mineralogy,   Mineralogy  II) — 42    hours,  Prof.  Hall  and    Mr. 

Berkey. 
Mining  (Mining  I)— 1  hour,  Prof.  Denton. 
Rhetorical  Work  (Rhetorical  Work  a)—i  hour,  Mr.  Firkins. 
Topographic  Drawing  (Drawing  VII)— 22   hours,  Prof  Kirchner. 
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SECOND  TERM. 

Chemistry  (Chemistry  V)— 42   hours,  Prof.  Sidener. 

Differential  Calcztlus  (Mathematics  V)— 5  hours,  Prof.  Haynes. 

Mining  (Mining  I)— 1  hour,  Prof.  Denton. 

Mineralogy  (Geology  and  Mineralogy,   Mineralogy  III)— 42   hours,  Prof.  Hall  and  Mr 

Berkey. 
Physics  (Physics  II)— 4  hours,  Prof.  Jones. 
Rhetorical  Work  (Rhetorical  Work  b)— 1  hour,  Mr.  Firkins. 
Working  Drawings  (Drawing  V)— 42   hours,  Prof.  Kirchner. 

THIRD  TERM. 

Assaying  (Metallurgy  I) — 3  hours,  Prof.  Appleby. 

Assay  Laboratory  (Metallurgy  I)—  42   hours,  Prof.  Appleby  and  Mr.  Christiansen. 

Chemistry  (Chemistry  VI)— 42   hours,  Prof.  Sidener. 

Integral  Calculus  (Mathematics  VI  and  VII)— 5  hours,  Prof.  Haynes. 

Machine  Drawing  (Drawing  VI)  22   hours,  Prof.  Kirchner. 

Mining  (Mining  I)— 1  hour.  Prof.  Denton. 

Physics  (Physics  III)— 4  hours,  Prof.  Jones. 

Rhetorical  Work  (Rhetorical  Work  ^r) — 1  hour,  Mr.  Firkins. 

SUMMER  WORK— MONTH    OF  MAY. 

MeTalfur^Me^Uurgy  XII  H  Weeks'  Pr°f-  Denton'   Plof-  Appleby  and  Mr'  Chris 
tianson. 

JUNIOR   YEAR. 
FIRST  TERM. 
Chemistry  (Chemistry  XVI)— 42   hours,  Prof.  Frankforter. 
Geology  (Geology  and  Mineralogy,  Geology  I)— 4  hours,  Prof.  Hall. 
Mechanics  (Mechanics  I)— 5  hours,  Prof.  Eddy. 
Metallurgy  (Metallurgy  V)— 3  hours,  Prof.  Appleby. 
Mine  Mapping  (Mining  XII)— 22   hours,  Prof.  Denton. 
Mining  (Mining  III)— 4  hours,  Prof.  Denton. 
Ore  Dressing  (Mining  VIII)— 3  hours,  Prof.  Denton. 
Technical  Essay. 

SECOND  TERM. 
Chemistry  (Chemistry  XXIII)— 42   hours,  Prof.  Sidener. 
Geology  (Geology  and  Mineralogy,  Geology  II)— 2  hours,  Prof.  Hall. 
Materials  of  Engineering  (Mechanical  Engineering  XX)— 1,  22   hours,  Prof.  Smith. 
Mechanics  (Mechanics  II)— 5  hours,  Prof.  Eddy. 
Metallurgy  (Metallurgy  VI)— 3  hours,  Prof.  Appleby. 
Mining  (Mining  IV)— 4  hours,  Prof.  Denton. 
Ore  Dressing  (Mining  VIII)— 3  hours,  Prof.  Denton. 
Petrology  (Geology  and  Mineralogy,  Geology  IV)— 22   hours,  Prof.  Hall. 
Technical  Essay. 

THIRD  TERM. 

Applied  Geology  (Geology  and  Mineralogy,  Geology  VII)— 4  hours,  Prof.  Hall. 
Chemistry  (Chemistry  XXVIII)— 42   hours,  Prof.  Sidener. 
Machine  Design  (Mechanical  Engineering  X)— 4  hours,  Prof.  Smith. 
Mechanics  (Mechanics  III) — 5  hours,  Prof.  Eddy. 
Metallurgy  (Metallurgy  VII)— 3  hours,  Prof.  Appleby. 
Mine  Surveying  (Mining  XIII)- 22   hours,  Prof.  Denton. 
Mining  (Mining  V)— 4  hours,  Prof.  Denton. 
Technical  Essay. 

SUMMER   WORK— MONTH   OF    MAY. 

Mining  (Mining  VI)  )  Prof.  Denton. 

>— 4  weeks, 
Metallurgy  (Metallurgy  XII)    )  Prof.  Appleby  and  Mr.  Christianson^ 
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SENIOR  YEAR. 

FIRST  TERM. 

Elective—^  hours. 

Electric  Power  (Electrical  Engineering  III)— 52  hours,  Mr.  Springer. 

Metallurgy  (Metallurgy  VIII)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VID--3  hours,  Prof.  Denton. 

Ore-Testing  (Metallurgy  III)— 3  hours,  Prof.  Appleby. 

Ore-Testing  Laboratory  (Metallurgy  IID  42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Thermodymamcs  (Steam  Engineering  and  Prime  Movers  XIV)— 5  hours,  Prof  Eddy. 

SECOND  TERM. 

Elective— 4  hours. 

Electro-Chemistry  (Chemistry  XIX)— 4  hours,  Prof.  Frankfurter. 
Metallurgy  (Metallurgy  IX)— 4  hours,  Prof.  Appleby. 
Mining  (Mining  VII)— 3  hours,  Prof.  Denton. 
Ore-Testing  (Metallurgy  III)— 2  hours,  Prof.  Appleby. 

Ore-Testing  Laboratory  (Metallurgy  III)— 4  hours,  Prof.  Appleby  and  Mr.  Christainson. 
Prime  Movers  (Steam  Engineering  XVI)— 3  hours,  Prof.  Eddy. 
Thesis, 

THIRD  TERM. 

Designs  and  Specifications  (Metallurgy  XIII)— 32  hours. 

Elective— 4  hours. 

Electro-Metallurgy  (Metallurgy  XI)— 4  hours,  Mr.  Christianson. 

Mechanical  Laboratory  (Mechanical  Engineering  XXI)32  Prof.  Smith. 

Metallurgy  (Metallurgy  X)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VII)— 3  hours,  Prof.  Denton. 

Thesis. 

DEPARTMENTS  OF  INSTRUCTION. 

COURSES  IN  CHEMISTRY. 

Course  I.  The  metallic  elements.  Lectures  and  laboratory  work.  The  course  includes  a 
study  of  the  more  common  metals,  their  compounds  and  characteristic  reactions.  Fresh- 
man i,  96  hours. 

Course  II.  Qualitative  analysis.  Lectures  and  laboratory  work.  The  course  includes  the 
qualitative  separation  and  the  characteristic  tests  for  the  more  common  metals.  Fresh- 
man ii,  96  hours.    Open  to  those  who  have  completed  course  i. 

Course  III.  Qualitative  analysis.  Lectures  and  laboratory  work.  The  course  includes  a 
study  of  the  acids,  their  detection  and  separation.  Freshman  Hi,  96  hours.  Open  to 
those  who  have  completed  course  ii. 

Course  VI.  Quantitative  analysis  .  Lectures  and  laboratory  work.  The  course  includes  an 
.introduction  to  quantitative  and  a  beginning  of  gravimetic  analysis.  Sophomore  *,  96 
hours.    Open  to  those  who  have  completed  course  iii. 

Course  V.  Quantitative  analysis.  Lectures  and  laboratory  work.  A  continuation  of  course 
iv.    Sophomore  ii,  96  hours. 

Course  VI.  Volumetric  analysis.  Lectures  and  laboratory  work.  The  course  includes  an 
introduction  to  volumetric  determinations  with  a  discussion  of  standard  solutions  and 
the  necessary  stcechiometric  calculations.  Sophomore  iii,  96  hours.  Open  to  those  who 
have  completed  course  v. 
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Course  XVI.  Special  Problems.  Laboratory  work.  The  course  includes  the  working  out 
of  various  mineralogical,  technological  and  metallurgical  problems.  Junior  i,  48  hours 
or  more.    Open  to  those  who  have  completed  course  vi. 

Course  XXIII.  Iron  and  steel  analysis.  Lectures  and  laboratory  work.  The  course  in- 
cludes the  rapid  determination  of  iron  by  the  various  methods,  as  well  as  the  determina- 
tion of  associated  elements,  sulphur,  phosphorus,  silicon,  manganese,  carbon  and  others. 
Junior  ii,  48  hours  or  more.    Open  to  those  who  have  completed  course  vii. 

Course  XXVIII.  Special  Problems.  Laboratory  work.  This  course  includes  work  on  ores 
of  base  metals,  limestone,  slags,  etc.    Junior  Hi,  48  hours  or  more. 

Course  XIX.  Electro-chemical  analysis.  Lectures  and  laboratory  work.  The  course  in- 
cludes the  qualitative  and  quantitative  separation  of  the  metals  by  electrolysis.  Senior 
ii,  48  hours  or  more.    Open  to  those  who  have  completed  course  vi. 


COURSES  IN  DRAWING. 

Course  I.  Freehand.  Lettering,  geometric  forms  and  engineering  details  in  outline,  in- 
cluding the  elements  of  perspective.    Freshman  i,  [5] 

Course  II.  Constructive  geometry.  Of  lines,  points,  circles,  conies,  roulettes,  spirals  and 
miscellaneous  curves  and  simple  projections.    Freshman  ii,  [4] 

Course  III.  Descriptive  geometry.  Problems  relating  to  points,  lines,  planes,  solids,  inter- 
penetrations,  surfaces  of  revolution,  tangents  and  developments.  Recitations  and  lec- 
tures.   Freshman  Hi,  [4] 

Course  IV.  Descriptive  geometry.  Orthographic-,  isometric,  horizontal,  oblique,  and  per- 
spective projections;  shades  and  shadows.  Open  to  students  who  have  completed 
course  iii.    Sophomore  i,  [2] 

Course  V.  Working  drawings.  Conventional  methods,  engineering  details,  freehand 
working  drawings,  standard  sizes  and  shapes.    Sophomore  ii,  [4] 

Course  VI.  Machine  drawing.  Assembly  drawings,  mechanical  movements,  tracing  and 
blue  printing.    Sopho?nore  iii,  [2] 

Course  VII.  Topographic  drawing.  Pen  and  brush  conventions;  topographic  maps. 
Sophomore  i,  [2] 

COURSE  IN  ELECTRICAL  ENGINEERING. 

Course  III.  Electric  power.  Elements  of  theory  and  practice  of  electrical  measurements, 
wiling,  dynamos,  motors  and  electric  lighting.  33  lectures  and  44  hours  laboratory. 
Senior  i. 

COURSES  IN  GEOLOGY  AND  MINERALOGY. 

MINERALOGY. 

Course  II.  General  mineralogy.  Elements  of  crystallography  and  the  physical  characters 
of  minerals,  with  a  study  of  the  rock-forming  species;  blowpipe  analysis;  lectures  and 
laboratory.    Sophomore  ii. 

Course  III.  General  mineralogy,  continued.  Ores  and  economic  minerals;  a  study  of  the 
zeolites;  determination  of  species;  lectures  and  laboratory,  with  some  quantitative  blow- 
pipe analysis.     Sopho7nore  ii. 

Course  VI.    Mathematical  crystallography.    Two  hours  a  week.    Junior  iii. 

GEOLOGY. 

Course  I.  Elements  of  geology.  Physiographic,  structural  and  dynamic.  This  course 
comprehends  a  study  of  land  forms,  with  the  agencies  producing  them,  and  an  examina- 
tion of  the  agencies  and  processes  by  which  geological  formations  have  been  developed. 
Text  book  and  lectures.    Junior  i. 
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Course  II.  Stratigraphical  and  historical  geology.  The  special  effort  of  this  course  is  to 
outline  the  geological  history  of  the  North  American  continent.  Lectures  and  text 
book.    Twice  a  week.    Junior  it. 

Course  IV.  Introduction  to  Petrology.  General  considerations  on  the  origin  and  occur- 
rence of  rocks.  Preliminary  studies  in  the  crystalline  rocks,  with  reference  to  their 
mineral  and  chemical  constitution.    Lectures  and  laboratory.    Twice  a  week.    Junior 

i       ii.    Open  to  those  who  have  had  course  i,  geology,  and  course  i,  mineralogy. 

Course  VI.  Penological  studies.  Investigations  in  the  crystalline  rocks.  The  course 
begins  with  a  study  of  igneous  rocks,  and  extends  into  an  examination  of  the  leading 
crystalline  rocks  of  Minnesota.  Occasional  expeditions  can  be  arranged  for  field  work. 
Senior  Hi.    A  continuation  of  course  iii. 

Course  VII.  Applied  geology.  An  outline  of  the  economic  relations  of  geology.  The 
course  comprises  a  discussion  of  ore  deposits,  and  of  non-metallic  materials  of  economic 
value.  Text  book,  lectures  and  reading.  Senior  iii.  Open  to  those  who  have  com- 
pleted course  i. 

Course  IX.  Special  problems.  The  investigation  by  individual  students  of  particular  prob- 
lems involving  field  work,  laboratory  investigation  and  reading.  Senior  iii.  Required 
of  students  in  mining  engineering. 

COURSES  IN  MATHEMATICS. 

Course  I.  Higher  algebra.  Advanced  work  in  equations  containing  radicals,  simple  and 
quadratic  equations,  proportion,  variation,  progressions,  special  series,  binomial 
theorem,  indeterminate  coefficients,  logarithms,  the  logarithmic  series,  Taylor's 
formula  and  the  treatment  of  higher  equations,  including  Cardan's  rule  for  cubics. 
etc.    Freshman  i,  ii.    66  hours. 

Course  II.  Plane  trigonometry .  Trigonometric  functions  of  acute  angles,  of  angles  in 
general,  application  of  logarithms,  solution  of  right  triangles,  general  properties  of  tri- 
angles. Solution  of  oblique  triangles;  practical  applications,  including  the  trigonom- 
etric solution  of  cubic  equations  having  real  and  unequal  roots.  Freshman,  i,  ii,  44 
hours. 

Course  III.  Spherical  trigonometry.  Review  of  some  truths  of  solid  and  spherical  geom- 
etry. Napier's  rules,  solution  of  right  spherical  triangles,  general  properties  of  spherical 
triangles,  Napier's  analogies,  the  solution  of  oblique  triangles  and  the  application  of 
spherical  trigonometry  to  the  solution  of  practical  problems.    Freshman  iii.    22  hours. 

Course  IV.  Analytical  geometry— Coordinate  systems,  transformation  of  coordinates, 
algebraic  equations  of  different  degrees  produced  and  discussed  by  the  aid  of  these 
systems,  transcendental  equations  and  loci;  three  dimensions;  the  point,  plane  line, 
surfaces  and  solids.    Freshman  iii,  22  hours ;  Sophomore  i,  55  hours. 

Course  V.  Differential  calculus.  The  differentiation  of  algebraic  and  transcendental 
functions,  successive  differentiation,  series,  derivatives,  maxima  and  minima,  tangents, 
subtangents,  normals,  subnormals,  illusory  forms,  asymptotes,  direction  and  rate  of 
curvature,  radius  of  curvature  evolutes,  envelopes,  singular  points  and  curve  tracing. 
Sophomore  ii,  55  hours. 

Course  VI.  Integral  calculus.  The  integration  of  various  algebraic  and  transcendental 
differentials,  rectification  of  plane  curves,  quadrature  of  plane  surfaces  and  surfaces  of 
revolution,  cubature  of  volumes  of  revolution  and  the  production  of  the  equations  of 
loci  by  integrating  certain  conditional  differentials.    Sophotnore  iii.    40  hours. 

Course  VII.  Some  Practical  applicatiotis  of  the  calculus  to  mechanics  and  physics. 
Maxima  and  minima,  center  of  gravity,  center  of  hydrostatic  pressure  and  moment  of 
of  inertia.    Sophomore  iii.    15  hours. 

COURSES  IN  MECHANICS. 

Course  I.  Statics  and  dynamics.  A  study  of  the  laws  of  equilibrium,  motion,  work 
and  energy  as  applied  to  particles  and  rigid  bodies.  Recitations  and  lectures.  Junior 
i,  55  hours.    Open  to  students  who  have  completed  the  seven  courses  in  mathematics. 
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Course  II.  Mechanics  of  Materials.  A  study  of  the  strength  and  elastic  properties  of 
materials  of  construction,  the  principles  governing  the  design  of  beams,  columns  and 
shafts.  Recitations  and  lectures.  Junior  ii,  55  hours.  Open  to  students  who  have 
completed  course  i. 

Course  III.  Hydromechanics.  A  study  of  the  laws  of  equilibrium  and  flow  of  fluids. 
Junior  Hi,  55  hours.    Open  to  students  who  have  completed  course  i. 

COURSES  IN  MECHANICAL  ENGINEERING. 

Course  I.     Carpentry  and  joining.    Use  and  care  of  tools.    Making  joints   and   models 

illustrating  mine-timbering.    Freshman  ii,  66  hours. 
Course  X.    Principles  of  machine  design.    Principles  and   methods  of  design  of  machine 

members,  with  problems.    Recitations  and  lectures.    Junior  Hi,  44  hours.    Open  to 

those  who  have  completed  course  ii  of  applied  mechanics. 
Course  XX.    Materials  of  engineering,      (a)  Lectures  and   recitations  on  the  production 

and  properties.    Junior  ii,  11  hours. 
(b)  Strength  of  materials.     Laboratory  work  investigating  the  strength  and  physical  quali- 
ties of  iron,  steel,  brass,  copper,  belting,  ch  ains,  beams,  brick  and  stone.    Junior  ii,  44 

hours.    Open  to  students  in  course  ii  of  applied  mechanics. 
Course  XXI.    Mechanical  laboratory.    Calibration  of  steam  guages,   meters   and  other 

apparatus;    calorimetry;    tests  of  pumps,  engines  and   boilers.    Senior  Hi,  66  hours. 

Open  to  students  who  are  taking  or  have  completed  course  i. 

COURSES  IN  MODERN  LANGUAGES. 

The  work  in  modern  languages  will  be  directed  to  those  practical  ends  which  are  so 
essential  to  a  well-rounded  technical  education.  One  year's  work  in  German,  or  under  con- 
ditions named  in  the  courses  of  study,  the  same  amount  of  French  is  required.  The  gram- 
mar and  extracts  from  standard  authors,  among  them  distinguished  scientific  men,  receive 
such  attention  that  the  student  may  prepare  himself  for  mastering  technical  literature,  as 
the  following  synopsis  of  the  course  will  show. 


Course  I.    For  those  who  present  German  for  admission: 
(a)  Schiller,  Gedichte  and  Braut  von  Messina; 
{b)  Goethe,  Gedichte  and  Italienische  Reise; 
(c)  Dippold's  German  Science  Reader. 

Course  II.    For  those  who  enter  the  University  without  German: 

(a)  Joynes-Meissner's  German  Grammar; 

(b)  Whitney's  German  Reader;  grammar  continued; 
{c)  Scientific  prose  selections. 


Course  I.    For  those  who  present  French  for  admission; 

{a)  Syntax  and  composition,  Merimee,  Duval,  History  of  French  Literature. 

(b)  Victor  Hugo,  selections;  Les  genies  de  la  Science; 

(c)  Cuvier,  Les  revolutions  du  globe,  La  Revue  Scientifique. 
Course  II.    For  those  who  enter  the  University  without  French: 

(a)  Chardenal's  French  Course; 

(b)  La  Nature; 

(c)  Luquien's  French  Prose  of  Popular  Science. 
Course  III.    Technical  readings  and  translations. 
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COURSES  IN  METALLURGY. 

Course  I.  Assaying.  Determination  of  value  of  the  ores.  Lectures,  recitations  and 
laboratory  work.  Sophomore  iii.  Open  to  those  who  have  completed  courses  i,  ii,  iii, 
chemistry,  and  courses  i,  ii,  mineralogy. 

Course  II.  Field  assaying.  Assaying  of  special  ores.  Conferences  and  laboratory  work. 
Junior  ii. 

Course  III.  Ore  testing.  Determination  of  methods  of  ore  treatment.  Lectures  and 
practical  work.    Senior  i,  ii.    Open  to  those  who  have  completed  course  i. 

Course  IV.  Mill  work.  Practical  experience  in  handling  ore-dressing  machinery.  Junior 
iii.    Open  to  those  completing  course  ii. 

Course  V.  General  metallurgy.  Including  the  subjects  of  combustion,  fuels,  refractory 
materials  and  furnaces.    Junior  i.    Open  to  those  who  have  completed  course  i. 

Course  VI.  Metallurgy  of  iron.  Lectures  and  recitations.  Junior  ii.  Open  to  those  who 
have  completed  course  v. 

Course  VII.  Metallurgy  oj  wrought  iron  and  steel.  Lectures  and  recitations.  Junior  iii. 
Open  to  those  who  have  completed  course  v. 

Course  VIII.  Metallurgy  of  the  precious  metals.  Gold,  silver  and  platinum.  Lectures  and 
recitations.    Senior  i.    Open  to  those  who  have  completed  course  v. 

Covrse  IX.  Metallurgy  of  the  base  metals.  Associated  with  precious  metals,  including 
lead,  copper,  etc.  Lectures  and  recitations.  Senior  ii.  Open  to  those  who  have  com- 
pleted course  vii. 

Course  X.  Metalhirgy  of  other  base  metals.  Comprising  aluminum,  zinc,  tin,  mercury. 
Lectures  and  recitations.    Senioriii.    Open  to  those  who  have  completed  course  viii. 

Course  XL  Electro-metallurgy.  Lectures  and  recitations.  Senioriii.  Open  to  those  who 
have  completed  course  viii. 

Course  XII.  Field  work  metalhcrgy .  Conferences  and  reports.  Last  four  weeks  Sopho- 
more iii  and  Jutiior  iii.    Open  to  those  who  have  completed  course  vi. 

Course  XIII.    Designs  and  specifications    Supplementing  thesis.    Senior  iii. 

COURSES  IN  MINING. 

Course  I.  Explosives,  blasting,  drilling  machines,  air  compressors.  Sophomore  i,  ii,  iii. 
1  hour. 

Course  II.  Field  work.  Work  in  mines  with  note  books.  Open  to  those  who  have  com- 
pleted course  i.    Sophomore  iii,  last  four  weeks  of  the  term. 

Course  III.  Surface  excavation,  quarrying,  hydraulic  mining.  Open  to  those  who  have 
completed  course  i.    Junior  i,  4  hours. 

Course  IV.  Shaft  sinking,  drifting,  sloping,  timbering.  Open  to  those  who  have  com- 
pleted course  i.    Juniorii,  4  hours. 

Course  V.  Mode  of  occurrence  of  ore  bodies,  prospecting,  methods  of  mining,  underground 
transportation.    Open  to  those  who  have  completed  courses  i,  iv.    Junior  iii,  4  hours. 

Course  VI.  Field  work.  Practice  in  mine  surveying  and  field  geology,  study  in  mines. 
Open  to  those  who  have  completed  courses  ii.  v  and  x.  Last  four  weeks  of  Sophomore 
iii  and  Junior  iii. 

Course  VII.  Tunneling,  mine  ventilation,  mining  machinery,  mine  accounts,  accidents  in 
nmies,  problems.  Open  to  those  who  have  completed  courses  i,  iv  and  v.  Senior  i,  ii, 
iii,  4  hours. 

Course  VIII.  Ore  Dressing.  Mechanical  preparation  of  ore  for  market,  for  metallurgical 
treatment,  etc.    Junior  i,  ii  4  hours. 

Course  IX.  Designs  and  specifications.  Design  of  mine  cars,  skips,  head  frames,  etc. 
Open  to  those  who  have  completed  course  vii  in  Senior  i  and  ii,  Senior  iii,  6  hours. 
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Course  X.  Plane  surveying.  Computation,  platting.  With  special  reference  to  mine  sur- 
veying.   Freshman  iii,  3  hours. 

Course  XI.  Field  Work.  Practice  in  plane  surveying  during  the  month  of  June  with 
special  reference  to  mine  surveying. 

Course  XII.  Mine  mapping.  Plans,  sections,  etc.  Open  to  those  who  have  completed 
course  x.    Junior  i.    2  hours. 

Course  XIII.  Mine  Surveying.  Computations,  methods.  Open  to  those  who  have  com- 
pleted courses  x,  xi.    Junior  Hi,  2  hours. 

COURSES  IN  PHYSICS. 

Course  I.    Mechanics.     Dynamics  of  solids,  liquids   and  gases,  with  laboratory  practice. 

Sophomore  i.    Before  entering  upon  this  course,  the  mathematics  of  the  freshman  year 

must  be  completed. 
Course  II.    Heat,  sound  and  light ;  with  laboratory  practice.    Sophomore  H. 
Course  III.    Static  electricity ;  text-book,  with  experimental  lectures.    Sophomore  Hi. 

COURSES  IN  RHETORICAL  WORK. 

(a)  An  outline  of  rhetoric;  study  of  the  sentence;   elements  of  style;  choice  and   use  of 

words;  exercises  in  composition.    Sophomore  i. 
(6)  Outline  of  rhetoric  continued;  study  of  the  paragraph  and  of  the  various  kinds  of  com- 
position with  special  emphasis  on  description  and  practical  exposition;  exercises  in 
composition.    Sophomore  ii. 
(c)  Sight  composition;  exercises  in  describing  engineering  instruments,  machines,  materials 
and  structures.    Sophomore  Hi. 

The  work  throughout  the  year  to  be  illustrated  by  models  drawn  from   scientific,  tech- 
nical and  other  literature. 

COURSES  IN  STEAM   ENGINEERING   AND  PRIME  MOVERS. 

Course  XIV.     Thermodynamics ,    The  mechanical  theory  of  heat  as  applied  to  the  steam 

engine  and  other  motors.    Senior  i,   55  hours.    Open  to   those   who  have  completed 

courses  i  and  iii  in  applied  mechanics. 
Course  XVI.    Prime  movers.    Theory  of    turbines,  pumps,  water  motors,  wind   mills,  etc. 

Senior  ii,  33  hours.    Open  to  those  who  have  completed  courses  i   and   iii,  in  applied 

mechanics. 
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University  Calendar,  1898- 1899 


FIRST  TERM. 


AUGUST 
SEPTEMBER 


OCTOBER 


NOVEMBER 


T  Entrance  examinations  and  registration. 
W 
T 
F 

S  "  "  "  «•         iw 

M  Examinations  end  and  registration  continued. 

T  Registration  completed  and  class  called  at  10:45. 

S       2W 

T  (First  College  classes  organized,  1869) . 

S     3w 

21,  22  Medical  Department— Entrance  examinations  at  at  9  a.  m. 
Condition  Examinations. 

S      4\v 

S     5  w 

T  School  of  Agriculture  opens. 

S      6w 

S      7w 

S      8w 

S     9  w 

S      low 

M  Examinations  for  conditioned  students. 

S      nw 

M  Examinations  for  conditioned  students. 

S     Term  examinations.    I  and  II  hour  work 12  w 

M  "                                  III  and  IV  hour  work. 

T  V  and  VI  hour  work. 

W  "                  "               VII  and  VIII  hour  work. 

T  Thanksgiving  Day. 

S     13  w 


SECOND  TERM. 


NOVEMBER 
DECEMBER 


M  Registration  for  second  term  completed. 

T  Classes  called  for  regular  work. 

S  1  w 

S  2W 

T  Annual  Meeting  of  the  Board  of  Regents. 

S  Holiday  Recess  begins  (no  classes)        3w 

S  Christmas  Day. 
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JANUARY 

i 

3 

7 

14 

21 

28 

FEBRUARY 

4 

6 

11 

12 

i3 

18 

22 

25 

MARCH 

1 

S  New  Year's  Day. 

T  Work  resumed  in  all  departments. 

S      4w 

S      5  w 

S      6w 

S      7w 

S      8w 

M  Examinations  for  conditioned  students. 

S      qw 

S  Lincoln's  Birthday. 

M  Examinations  for  conditioned  students. 

S     University  Charter,  1868.    General  Sibley  died,  1891 10  w 

\V  Washington's  Birthday— Holiday. 

S      11  w 

W  Term  Examinations.  I  and  II  hour  work. 

T  "                  "             III  and  IV  hour  work. 

P  "                                 V  and  VI  hour  work. 

S  "  "  VII  and  VIII  hour  work 12  w 


THIRD  TERM. 


MARCH 


APRIL 


MAY. 


SUNDAY 
MONDAY 
TUESDAY 
WEDNESDAY 

THURSDAY 


FRIDAY 


6  M     Registration  for  third  term  completed. 

7  T     Classes  called  for  regular  work. 

11     S      iw 

l8      S         2W 

24  F  School  of  Agriculture  closes. 

25  S      3w 

1  S       4  w 

8  S      5w 

15  S      6w 

22  S      7  vv 

29    S      8  w 

6    S      9w 

13    S      10  w 

16  T     Senior  Examinations  begin. 

18  T  Examinations  in  Medical  Department  begin. 

20  S      11  w 

23  T  Senior  Examinations  in  the  Law  Department. 

24  W  Term  Examinations,  I  and  II  hour  work. 

25  T  "  "                III  and  IV  hour  work. 

26  F  "  '•                V  and  VI  hour  work. 

27  S         "  VII  and  VIII  hour  work 12  w 

COMMENCEMENT  WEEK. 

May  28    Baccalaureate  Service,  -  -  -  3:00  p.  m. 

May  29    Senior  Class  Exercises— Announcement  by  the  class. 

May  30    Memorial  Day. 

May  31    Alumni  Day— Meeting  of  Alumni,         -  -  7:30  P.M. 

May  31    Address  Before  College  of  Law.        -  -      3:00  p.  m. 

June    i    Commencement    Day— The   Twenty-seventh    Annual    Com- 
mencement. 

Graduating  Exercises,  -  -  -      y.oo  A.  m. 

Alumni  Banquet  and  President's  Reception,  2:00  p.  m. 

June    2    Summer  Vacation  Begins,       -  -  -  -  13  w 

The  year  1899-1900  will  begin  September  5,  1899. 
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PROGRAM  OF  EXAMINATIONS,  SEPTEMBER,  1898. 

The  number  placed  after   the  subjects,  when  given,  indicates  the  room  in  which  the 
examinations  will  be  held. 


Day.              Hour.           Subjects    for    admission        For  students  conditioned  in  the 
to  the  freshman  class.  work  of  first  term  freshmen  and 

sophomore  year. 
Tuesday,       8:00-10:30       fEnglish  Grammar 13 

August       10:45-  1:15 

30  2:30-  5:00 


"Composition    and 

Essay 1 

'Elementary  Algebra. .22 


Wednesday,     8:00-10:30       *Higher  Algebra 22 


August 


[0:45-  1:15 


2:30-  5:00 


|U.  S.  History... 
*Plane  Geometry 


(  *Freshman  Mathematics 22 

<  §3ophomore  Physics 9 

(  §Sophomore  Chemistry 20 

f  *Freshman  Latin 3 

<  fFreshman  and  Sophomore  En- 

(      glish 13 


Thursday,      8:00-10:30 

Sept.  10:45-  1:15 

1  2:30-  5:00 


f  *Sophomore  and  Freshman 


*Solid  Geometry 22     ■{ 

I 
fHistory  of  Greece  and 

Rome 17 

§Physics 9 


irench. 


:Sophomore  and  Freshman 


German 


'Freshman  and  Sophomore 

Greek 20 


Friday,         8:30-10:30 

Sept.  10:45-1:15 

2  2:30-  5:00 


^Physiology 35 

*Reading    of    English 

Classics 13 

*Latin  Grammar 4 


tfSophomore  Mathematics. 

*Sophomore  Latin 4 

f Sophomore  History 17 


Saturday.       8:00-10:30       *Caesar 
Sept.  10:45-1:15       *Cicero 

*Vergil 


-3o-5:=o    K&JJli;;; 


^Sophomore  Botany 29 

iSophomore  Zoology. 


LONDAY 


8:00-10:30      < 


*Greek 20 


Sept.  10:45-1:15        Chemistry 20 

!*French 29 
*German 21 
tfFreehand  Drawing.  .11 


Students  conditioned  in  work  of  the  first  term,  not  mentioned  in  the  above  schedule, 
v.  ill  arrange  with  the  professors  concerned  to  take  their  examinations  some  time  during 
the  week. 


*  Main  Building;   f  Library  Building;    %  Pillsbury  Hall;    §  Chemical  and  Physical  Lab- 
oratory Building;    ft  Mechanic  Arts  Building. 


School  of  Mines. 


The   School   of  Mines 


OFFICERS 

Cyrus  Northrop,  LL.  D.,  President. 

OFFICERS  OF  THE  DEPARTMENT  OF  MINING  AND  METALLURGY 

William  R.  Appleby,  M.  A.,  Professor  of  Metallurgy. 
Frederick  W.  Denton,  C.  E.,  Professor  of  Mining. 
Peter  Christianson,  B.  S.,  B.  E.  M.,  Instructor  in  Metallurgy . 
Eugene  C.  Mills,  E.  M.,  Instructor  in  Mining. 

OFFICERS  OF  THE   DEPARTMENT  OF  GEOLOGY   AND   MINERALOGY. 

Christopher  W.  Hall,  M.  A.,  Prof  essor  of  Mineralogy  and  Geology. 
Charles  P.  Berkey,  M.  S.,  Instructor  in  Mineralogy. 

officers  of  the  department  of  chemistry 
George  B.  Frankforter,  Ph.  D.,  Professor  of  Chemistry. 
Charles  F.  Sidener,  B.  S.,  Assistant  Professor  of  Chemistry. 
Edward  E.  Nicholson,  M.  A.,  Assistant  Professor  of  Chemistry. 
Everhard  P.  Harding,  M.  S  ,  Instructor  in  Chemistry. 
officers  of  the  department  of  engineering  and  mechanics,  and   mathematics 
Henry  T.  Eddy,  Ph.  D.,  Professor  of  Engineering  and  Mechanics. 
Arthur  E.  Haynes,  M.  S.,  M.  Ph.,  D.  Sc,  Professor  of  Mathematics. 

OFFICERS  OF  THE  DEPARTMENT  OF  ELECTRICAL  ENGINEERING 

George  D.  Shepardson,  M.  A.,  M.  E..  Professor  of  Electrical  Engineering. 
Frank  W.  Springer,  B.  E.  E.,  Instructor  in  Electrical  Engineering. 

OFFICERS  OF  THE   DEPARTMENT  OF  MECHANICAL  ENGINEERING 

Harry  E.  Smith,  M.  E.,  Assistant  Professor  of  Mechanical  Engineering. 

OFFICERS   OF  OTHER   DEPARTMENTS   GIVING   INSTRUCTION 

Frederick  S.  Jones,  B.  A.,  Ptofessor  of  Physics. 

William  H.  Kirchner,  B.  S.,  Assistant  Professor  of  Drawing. 

Harry  A.  Leonhaeuser,  Lieut.  U.S.  A.,  Proj 'essor  of Military  Science  and  Tactics, 

John  Zeleny,  B.  S.,  Assistant  Professor  of  Physics. 

ADMISSION. 

Examinations  for  admission  will  be  held  at  the  beginning  of  the  year. 
See  calendar  and  program  of  examinations. 

Students  prevented  from  entering  at  the  beginning  of  the  year  may  be 
admitted  at  a  subsequent  date,  when  the  circumstances  are  such  as  to 
justify  the  action.  Such  students  are,  however,  at  a  great  disadvantage, 
and  all  students  expecting  to  enter  the  school  are  urged  to  be  present  at 
the  beginning  of  the  year. 

All  applicants  should  present  themselves  to  the  registrar,  who  will 
furnish  them  with  application  blanks  and  directions  how  to  proceed  with 
their  examinations  and  registration. 
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ENTRANCE   REQUIREMENTS. 

English  Grammar— The  examination  will  cover,  in  general,  the  essentials  of  grammar  as 
indicated  in  the  following  particulars:  the  classification  of  letters,  the  derivation  and 
composition  of  words;  the  inflection  of  words,  declensions,  and  synopsis  of  conjugation; 
the  classification  of  words  according  to  their  offices,  as  parts  of  speech,  their  definitions, 
and  their  properties  and  attributes.  The  syntax;  the  relation  of  agreement  and  gov- 
ernment, the  various  kinds  of  sentences,  simple,  compound  or  complex  as  to  form,  and 
declarative,  etc.,  as  to  meaning.  Sentential  analysis;  definitions  of  parts  or  elements  of  a 
given  sentence  whether  primary  or  secondary  elements,  and  whether  words  only  or 
phrases  or  clauses,  and  the  office  of  each  of  these  elements.  In  short,  the  candidate 
should  be  prepared  to  parse,  including  the  etymology  and  syntax,  each  word,  and  to 
analyze  each  sentence  in  a  given  exercise.  He  should  be  trained  to  illustrate  by  speci- 
men words,  phrases,  clauses  and  sentences  selected  or  composed  by  himself.  He 
should  be  able  to  correct  grammatical  errors  and  give  reasons  for  the  corrections. 

English  Composition  and  Essay— Two  essays  of  two  hundred  and  fifty  words  each,  are 
required  upon  subjects  to  be  chosen  from  the  following  list  of  books: 

For  the  year  /Sg&gg— Shakspere,  "Macbeth;"  Burke,  "Conciliation  with  America;"  De 
Quincey,  "Flight  of  a  Tartar  Tribe;"  Tennyson,  "The  Princess." 

In  grading  these  essays,  there  will  be  taken  into  consideration,  not  only  the  student's 
familiarity  with  the  text,  but  his  knowledge  of  grammatical  construction  and  of  rhetorical 
principles,  particularly  those  relating  to  the  choice  of  words,  the  structure  of  the  sentences 
and  paragraphs,  and  the  plan  of  the  work  as  a  whole. 

English  Classics—  An  examination  will  be  required  upon  the  following  list  of  English 
classics: 
For  the  year  i8q8-qq— Milton,  "Paradise  Lost,"  books  i.  and  ii.;  Pope,  "Iliad,"  books  i.  and 

xxii,;  "The  Sir  Roger  de  Coverley  Papers"  in  "The  Spectator;"  Goldsmith,  "The  Vicar 

of  Wakefield;"  Coleridge,  "The  Ancient  Mariner;"  Southey,  "Life  of  Nelson;"  Carlyle, 

essay  on  "Burns;"   Lowell,  "The  Vision  of  Sir  Launfal;"   Hawthorne,  "The  House  of 

Seven  Gables." 

These  books  are  to  be  critically  read  and  studied  in  class  during  the  year.  The  student 
should  know  the  literary  history  of  the  author's  works,  the  leading  facts  connected  with  his 
time,  as  well  as  the  form,  subject  matter  and  purpose  of  the  classics  themselves. 

This  does  not  mean  that  students  should  study  only  one  of  the  books,  selected  from  the 
lists  given  above,  but  that  they  should  carefully  read  and  study  all  of  the  books  in  the  list, 
and  be  prepared  for  an  examination  on  any  one  or  more  of  the  books. 

Elementary  Algebra— The  elementary  algebra  of  any  one  of  the  following  authors  will  fur- 
nish the  necessary  preparation:  Ray,  Greenleaf,  Wells,  Sensenig,  Thompson  and 
Quinby,  Wentworth  (school),  Taylor  (academic),  Milne  (high  school),  Stringham- 
Smith,  Collins.  If  Olney's  Complete  Algebra  or  Wentworth's  Elements  of  Algebra  be 
used,  selections  may  be  made  equivalent  to  the  above. 

Higher  A Igebra— Factoring,  highest  common  divisor,  lowest  common  multiple,  fractions, 
involution,  evolution,  theory  of  exponents  and  radicals  (including  imaginaries). 
A  fuller  treatment  of  these  subjects  than  is  found  in  elementary  algebras  is  required, 
Inasmuch  as  the  work  of  the  freshman  class  in  higher  algebra  does  not  include  them. 
Wentworth's  College  or  Higher  Algebra,  Wells'  College  Algebra,  Olney's  University  Al- 
gebra, or  an  equivalent,  will  furnish  the  necessary  preparation.  In  the  University  the 
course  is  continued  in  Olney's  University  Algebra. 

Plane  Geometry— Olney's  text  book,  or  equivalent,  including  the  unsolved  problems. 

Solid  Geometry— Olney's  text  book,  or  equivalent,  including  the  exercises. 

History  of  the  United  States—  As  treated  in  the  grammar  grades  of  good  schools.  The  ex- 
amination will  give  more  attention  to  the  development  of  the  United  States  since  the 
Revolutionary  war  than  to  the  story  of  the  Colonial  period.    The  main  features  of  the 
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constitution  should  be  clearly  understood,  and  its  practical  working  as  interpreted  by 
the  supreme  court,  and  seen  in  operation  in  the  growth  of  the  nation.  The  chief  object 
of  this  study  should  be  that  the  student  may  understand  the  institutions  of  the  republic, 
by  learning  how  they  came  to  be  as  they  are. 

History  of  Greece  and  Rome— The  history  of  Greece  and  Rome  should  be  made  a  study  of 
the  evolution  of  Greek  and  Roman  institutions.  Events  should  be  considered  in  their 
bearing  on  that  evolution.  Any  good  outline  history  will  answer  as  a  text-book;  but  it 
should  be  supplemented  by  other  material.  It  should  be  noted  that  a  definite  portion 
of  the  examination  will  be  devoted  to  geography.  A  full  half  year  in  the  high  school 
should  be  devoted  to  this  subject. 

OR  Europe  in  the  Middle  Ages—The  topics  to  which  special  attention  is  called  are 
the  disintegration  of  the  Empire  of  the  West,  Teutonic  settlements  and  organization, 
the  Empire  of  the  Franks,  the  Holy  Roman  Empire,  feudalism,  the  medieval  church, 
the  crusades,  the  free  cities,  and  the  rise  of  national  monarchies.  At  least  a  half  year  is 
expected  to  be  given  to  this  subject  in  high  schools.  Applicants  may  offer  an  equiv- 
alent in  English  history. 

OR  Civil  Government. 

Physics— The  text  books  of  Carhart  &  Chute,  Appleton,  Avery,  Gage,  etc.,  or  the  labora- 
tory manuals  of  Hall  &  Bergen,  Chute,  etc.,  with  the  candidate's  original  note  book. 

Chemistry— The  non-metallic  elements  as  presented  in  such  an  elementary  text-book  as 
Cooley's,  Remsen's  or  Williams'. 

Any  two  of  the  following: 

Physiology,  Botany,  Astronomy,  Geology,  Zoology. 

Drawing  one  year.    Freehand  sketching  of  simple  objects  and  geometric  forms;  instru- 
mental drawing,  ornamental  and  the  elements  of  perspective. 
The  National  Drawing  Books,  represent  the  work  required.    If  other  books  are  used, 

equivalent  selections  may  be  made. 

*English—(a)  The  Latin  element  in  English.  (b)  History  of  English  literature.  The 
applicant  will  be  required  to  show  an  acquaintancs  with  the  chief  writers  and  events 
from  Shakspere  to  the  present  time. 

Substitute  for  (a)— Applicants  will  be  allowed  to  substitute  a  second  year's  work  in  English 
literature  for  the  Latin  element  in  English.  The  examination  on  the  second  year's 
work  will  require  an  acquaintance  with  the  chief  authors  and  events  from  Chaucer  to 
Shakspere,  and  a  thorough  study  of  the  following  English  classics. 

For  the  year  1898-99— Chaucer,  "The  Prologue"  and  "The  Nonne  Preestes  Tale;"  Spenser, 
"The  Faerie  Queene,"  book  i.,  cantos  i.  to  iv.;  Shakspere,  "As  You  Like  It"  and  "Julius 
Csesar;"  Bacon,  "Essays;"  More,  "Utopia;"  Milton,  "Lycidas"  and  "Comus;"  Johnson, 
"Rasselas." 

For  the  year  1899-1900— Chaucer,  "The  Knightes  Tale;"  Spenser,  "The  Faerie  Queene," 
book  i.,  cantos  i.  to  iv.;  More,  "Utopia;"  Bacon,  "Essays;"  Marlowe,  "Dr.  Faustus;" 
Shakspere,  "The  Merchant  of  Venice"  and  "The  Tempest;"  Milton,  "L' Allegro,"  "II 
Penseroso,"  and  "Areopagitica." 

Either  of  the  following  named  works  will  be  found  useful  as  an  outline  of  the  course  and  as 
a  basis  of  work:  S.  A.  Brooke's  Primer  of  English  Literature,  or  Pancoast's  Intro- 
duction to  English  Literature. 

\  *German—(a)  Joynes-Meissner.  (b)  Whitney's  German  Reader  of  Boisen's  Ger- 
man Prose,  and  Buchheim's  German  Poetry,  ic)  Niebuhr's  Heroen  Geschich- 
ten.  (d)  Goethe's  Sesenheim.  Reference  Grammar,  Whitney's  or  Brandt's. 
Equivalents  will  be  accepted  in  lieu  of  the  above  texts. 
<  OR 
French— {a)  Chardenal's  Course,  first  two  books  of  Telemaque.  (b)  Whitney's 
French  Grammar;  Historiettes  Modernes,  by  C.  Fontaine;  Le  Francais  Pratique, 
by  Paul  Bercy;  translation,  English  to  French,  from  Blouet's  Primer  of  French 
Composition. 


*The  work  in  each  of  these  subjects  is  supposed  to  cover  two  years  of  the  high  school  course. 
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In  the  place  of  the  English  and  German  or  French,  as  above  stated,  Latin  may  be 

offered. 

Latin  Grammar— This  will  include  the  subjects  of  orthography,  etymology  and  syntax,  as 
found  in  Harkness,  or  etymology  and  syntax  as  found  in  Allen  &  Greenough's  Latin 
grammar.  Proficiency  is  particularly  desired  in  the  following  subjects:  classification 
of  letters;  rules  of  phonetic  changes  as  given  in  sections  19-36,  inclusive,  in  Harkness, 
or  sections  9-11  (and  elsewhere)  in  Allen  &  Greenough;  the  analysis  of  the  verb  forms; 
the  rules  of  syntax  and  the  principal  parts  of  the  irregular  verbs. 

Ccesar—  First  three  books  of  the  Gallic  war.  Special  attention  should  be  paid  to  the  trans- 
lation of  passages  of  the  text  into  correct  and  idiomatic  English;  grammatical  questions 
connected  with  the  text,  more  especially  on  the  subjunctive  mood,  indirect  discourse 
and  the  sequence  of  tenses.  The  pupil  should  be  able  to  rewrite  in  oratio  recta  all  the 
passages  of  oratio  obliqua  that  occur  in  these  books.  The  student  is  expected  to  be  fa- 
miliar with  the  life  of  Caesar  and  an  account  of  his  wars,  especially  those  carried  on  in 
Gaul,  with  the  geography  of  that  country,  and  the  location  of  the  different  tribes  men- 
tioned in  the  text;  the  organization  of  the  Roman  army;  the  method  of  reckoning  time, 
distance,  etc. 
Beginning  with  the  year  i8qq-iqoo,  four  books  of  Ccesar  will  be  required. 

Cicero — Six  orations:  four  against  Catiline,  and  any  two  or  three  following:  "Poet  Archias," 
"Ligarius,"  and  "Marcellus."  A  knowledge  of  the  following  subjects  will  be  expected 
of  the  student:  translation  of  passages  of  the  text  into  correct  and  idiomatic  English; 
grammatical  questions,  more  especially  in  the  syntax  of  the  cases,  the  infinitive  mood 
and  participles;  composition  of  words  as  given  in  sections  313-343  of  Harkness  gram- 
mar, historical  and  geographical  references  found  in  the  text;  the  life  of  Cicero  and  the 
history  of  his  times,  and  of  the  Catilinian  conspiracy;  the  antiquities  connected  with 
the  text,  particularly  the  Roman  senate,  its  origin,  constitution,  powers,  duties,  etc.; 
the  functions  of  the  consulship,  praetorship  and  other  offices. 

Vergil— Six  books  of  ZEneid.  In  addition  to  translation  into  English,  an  acquaintance  with 
the  following  subjects  will  be  required:  peculiarities  in  the  form  and  construction  ol 
words;  the  life  of  Vergil,  and  account  of  his  times  and  writings;  the  geography,  an- 
tiquities biographies  and  mythology  connected  with  the  text. 
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Students  who  present  diplomas  from  any  of  the  following  named 
schools,  or  classes  of  schools,  accompanied  by  a  certificate  showing  thfe 
subjects  represented  by  the  diploma,  are  admitted  to  the  freshman  class 
without  examination.  Provided,  first,  that  the  schools  granting  such  cer- 
tificate maintain  a  full  four  year's  course  of  high  school  work;  and  second, 
no  student  will  be  admitted  if  his  certificate  shows  that  he  lacks  more 
than  three  half  year  credits,  or  one  full  year  and  one  half  year  credit,  of 
the  subjects  required  for  admission  to  the  course  for  which  he  applies. 

1.    Diplomas  of  any  of  the  following  named  Minnesota  high  schools: 


Albert  Lea. 

Alexandria. 

Anoka. 

Austin. 

Chatfield. 

Crookston. 

Duluth. 

Faribault. 

Fergus  Falls. 

Glencoe. 

Hastings. 

Henderson. 

Hutchinson. 

Lake  City. 


Litchfield. 

Little  Falls. 

Luverne. 

Mankato. 

Marshall. 

Minneapolis. 

Central. 

East  Side. 

North  Side. 

South  Side. 

Stanley  Hall. 
Minneapolis  Academy. 
Northfield. 
Owatonna. 
Pillsbury  Acad.,  Owatonna. 


Red  Wing. 

Rochester. 

St.  Cloud. 

St.  Paul- 
Central. 
Cleveland. 
Humboldt. 

St.  Peter. 

Sauk  Center. 

Spring  Valley. 

Stillwater. 

Waseca. 

Willmar. 

Winona. 

Worthington. 


2.  Diplomas  from  the  advanced  course  of  Minnesota  normal  schools. 

3.  Diplomas  of  schools  in  other  states  which  would  entitle  the  holder 
*o  admission  to  the  freshman  class  of  other  reputable  colleges  or 
universities. 

Blanks  for  the  certificate  mentioned  above  may  be  obtained  from  the 
registrar  of  the  University.  No  other  form  of  certificate  will  be  ac- 
cepted. The  diplomas  will  be  accepted  for  all  that  they  represent  of  work 
actually  completed.  If  subjects  required  for  admission,  have  been  omitted 
by  the  student  in  his  preparatory  work,  he  will  be  conditioned  in  those  sub- 
jects and  will  be  required  to  make  them  up,  notwithstanding  his  diploma. 

4.  High  School  Board  certificates  will  be  accepted  in  lieu  of  an  exam- 
ination in  the  subjects  which  they  represent.  Candidates  for  admission, 
holding  such  certificates,  should  present  them  to  the  registrar  at  the  time  of 
making  application  for  admission. 

Candidates  for  admission,  who  have  credentials  that  are  recognized  by 
other  reputable  colleges  or  universities,  which  are  not  included  in  the  fore- 
going list,  should  present  their  credentials  upon  making  application,  and 
then  take  the  examinations  which  may  be  prescribed  by  the  enrollment 
committee.  The  result  of  the  examinations  will  be  considered,  together 
with  the  other  credentials,  and  each  case  will  be  passed  upon  by  the  enroll- 
ment committee  and  proper  credit  will  be  allowed. 

In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to 
tiike  supplementary  examinations,  if  he  does  not  sustain  himself  cred- 
itably in  his  course. 
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Partial  records  will  not  be  accepted,  and  will  not  exempt  the  holder 
from  the  examinations,  even  in  the  subjects  which  they  represent.  (An  ex- 
ception is  made  in  the  case  of  High  School  Board  certificates.)  That  is,  the 
certificate  of  principals  of  first-class  high  schools,  and  other  recognized 
schools,  will  not  be  accepted  for  persons  who  have  not  completed  the  course 
prescribed  and  been  regularly  graduated  by  the  said  high  schools. 

The  enrollment  committee  will  meet,  to  examine  candidates  with  par- 
tial records,  on  the  first  three  Mondays  of  each  term.  All  candidates  who 
present  partial  records  after  that  date  will  be  obliged  to  wait  until  the  fol- 
lowing term  to  be  admitted.  The  examination  of  all  such  candidates  will 
be  conducted  by  the  enrollment  committee  and  may  be  an  oral  examination. 

The  enrollment  committee  will  meet  Aug.  29th,  Sept.  5th  and 
12th,  in  Room  24,  Pillsbury  Hall,  at  9  o'clock  a.  m. 

ADVANCED  STANDING. 

The  University  accepts  records  from  all  reputable  colleges  for  credit  to 
advanced  standing.  Such  records  are  accepted  just  so  far  as  they  cover,  or 
are  an  equivalent  to,  the  work  done  in  this  University.  In  bringing  records 
from  other  institutions,  the  certificate  should  show: 

1.  The  subject  studied;  if  a  language,  the  work  read,  etc. 

2.  The  time  spent  upon  each  subject. 

3.  The  result — it  is  sufficient  to  state  that  the  subject  was  creditably 
completed. 

Records  from  institutions  whose  entrance  requirements  are  not  essen- 
tially equivalent  to  the  requirements  of  this  University,  will  not  be  accepted 
unquestioned;  the  credit  to  be  allowed  will  be  decided  in  individual  cases 
by  the  enrollment  committee. 

CHOOSING  OF  COURSES. 

The  courses  of  this  school  are  open,  free  of  all  charge  for  instruction, 
to  all  persons  over  fourteen  years  of  age,  whether  residents  of  the  State  or 
not.  Applicants  are  free  to  select  their  course  of  study  on  admission,  but 
cannot  thereafter  change  them,  except  as  allowed  by  vote  of  the  faculty. 

DAILY  ROUTINE. 

The  morning  session  begins  at  8:30  o'clock;  a  general  assembly  of  stu- 
dents and  faculty  is  held  each  day  at  10:25  o'clock,  at  which  there  are  brief 
and  simple  religious  exercises. 

EXAMINATIONS. 

At  the  close  of  each  term,  examinations  are  held  in  the  studies  of  the 
term.  In  order  to  be  "passed"  the  student  must  obtain  seventy-five  per 
cent.  In  determining  the  standing  of  a  student  in  any  subject,  the  result  of 
his  daily  work  in  that  subject  is  combined  with  the  result  of  the  final  exam- 
ination in  the  ratio  of  two  to  one. 
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Students  who  unsuccessfully  pursue  a  subject  are  reported  by  the  instructor  as 
"incomplete,"  "conditioned,"  or  as  having  "failed."  "Incomplete"  work  must  be  made  up, 
within  one  term,  at  the  convenience  of  the  professor  concerned;  "conditions"  may  be  made 
up  within  two  terms;  "failures"  must  be  taken  over  in  class.  The  examinations  for  con- 
ditioned students  are  held  at  the  beginning  of  the  fall  term  in  the  work  of  the  fall  term;  at 
the  beginning  of  the  winter  term  in  the  work  of  the  winter  term;  and  at  the  beginning  of  the 
spring  term  in  the  work  of  the  spring  term.  Conditions  that  are  not  made  up  before  the 
subject  is  again  offered  become  failures  and  must  be  taken  over  in  class. 

A  student  who  at  any  time  is  deficient  in  more  than  three  studies  of  five 
hours  per  week,  or  four  studies  of  four  hours  per  week,  loses  his  class  rank 
and  is  regarded  as  a  member  of  the  next  lower  class. 

Students  whose  absence  in  any  term  exceeds  four  weeks  in  the  aggre- 
gate, are  not  permitted  to  take  the  term  examinations  without  special  per- 
mission of  the  faculty. 

FAILURE  TO  KEEP  UP  WITH  CLASS. 

Any  student  of  the  freshman  class  who  receives  a  "condition"  or  a  "fail- 
ure" on  each  of  the  three  five-hour  subjects  of  the  first  term,  or  on  four  of 
these  subjects  in  the  first  and  second  terms,  will  be  dropped  from  the  rolls 
of  the  University,  and  not  be  allowed  to  le-enter  the  University  without 
further  preparation. 

GRADUATION. 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty 
are  entitled  to  receive  the  appropriate  professional  degrees.  Any  person 
may  undergo,  at  suitable  times,  examination  in  any  subject;  and  if  such 
person  pass  in  all  the  studies  and  exercises  of  a  course,  he  is  entitled  to 
the  appropriate  degree,  provided  however,  that  at  least  one  full  year  must 
be  spent  at  the  University,  before  such  degree  shall  be  granted,  and  pro- 
vided, the  examination,  in  every  case,  be  held  before  a  committee  of  the 
faculty  appointed  for  that  purpose. 
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Special    Statement 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz.: 
Mining  Engineering  and  Metallurgy;  leading  to  the  degree  of  Engineer  to 
Mines  (E.  M.)  and  Metallurgical  Engineer  (Met.  E.)  respectively. 

Candidates  for  advanced  standing  must  pass  a  satisfactory  examination 
for  admission  and  also  upon  those  studies  which  have  been  pursued  by  the 
class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  such  standing  as 
their  credentials  or  the  examinations  taken  under  the  direction  of  the  faculty 
of  this  school  may  entitle  them. 

Unclassed  students  are  admitted  to  pursue,  under  the  direction  of  the 
faculty,  one  or  two  lines  of  study  selected  from  some  regular  course.  Such 
students  must  be  persons  of  mature  years,  and  present  preparation  sufficient 
to  admit  them  to  the  freshmen  class.  Persons  of  mature  years  who  shall 
give  satisfactory  evidence  of  ability  to  do  with  credit  the  work  applied  for 
may  be  admitted  by  vote  of  the  faculty. 

Students  in  the  College  of  Science,  Literature  and  the  Arts,  in  the  College 
of  Engineering  and  Mechanic  Arts,  and  School  of  Technical  and  Applied 
Chemistry,  who  contemplate  taking  a  degree  in  this  school  after  completing 
their  course,  are  recommended  to  select  their  electives  with  reference  to  as 
full  a  preparation  as  possible  for  the  technical  work  of  the  course  they  pur- 
pose to  enter. 

Fees — A  registration  fee  of  five  dollars  is  required  at  the  beginning  of 
each  term. 

The  various  laboratory  fees  are  as  follows: 

Chemical  laboratory per  term,  $5.00 

Mineralogical  "          "  2.00 

Assaying           "          "  5.00 

Physical            "          "  2.00 

Mechanical       "          "  3.00 

Electrical         " "  5.00 

Ore  testing       " "  5.00 

The  visits  to  the  mines  made  by  the  sophomore  and  junior  classes  cost 
the  student  between  fifty  and  sixty  dollars. 
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Books  cost  about  as  follows: 

Freshman  year $12.00  to  $15.00 

Sophomore"     5.00  to      8.00 

Junior  "     18  oc  to    25.00 

Senior  "    10  00  to   30x0 

A  number  of  books  are  recommended  to  the  student,  but  the  purchase 
of  them  is  optional.  The  lower  estimates  given  will  cover  the  cost  of  books 
that  must  be  purchased. 

A  set  of  draughting  instruments  must  be  purchased  by  the  freshman, 
class.     The  necessary  instruments  will  cost  about  eight  dollars. 

SUMMARY  OF  EXPENSES. 

FRESHMAN   YEAR. 

Matriculation  fee $15.00 

Chemical  laboratory  fee 15.00 

Mineralogical  laboratory  fee 4.00 

Physical  laboratory  fee 2.00 

Assaying  laboratory  fee 5.00 

Books 13.00 

Draughting  instruments 8.00 

Note  books  and  supplies 2.00 

$6400 

SOPHOMORE   YEAR. 

Matriculation  fee $15.00 

Chemical  laboratory  fee 15.00 

Physical  laboratory  fee 6.00 

Visit  to  the  mines 50.00 

Books 7.00 

Note  books  and  supplies 2.00 

$9500 

JUNIOR   YEAR. 

Matriculation  fee $15.00 

Visit  to  the  mines 60.00 

Book  s 20.00 

Note  books  and  supplies 2.00 

Chemical  laboratory  fees 15.00 

$112.00 

SENIOR   YEAR. 

Matriculation  fee $15.00 

Electrical  laboratory  fee 5.00 

Ore  testing  laboratory  fee 10.00 

Mechanical  laboratory  fee 3.00 

Books 20.00 

Note  books  and  supplies 2.00 

$55.00 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00  per 
week. 

Room  rent  varies  from  $5.00  to  $10.00  per  month. 

With  two  occupying  one  room  the  rent  per  student  would  be  consider- 
ably lower. 
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Organization.  The  organization  of  the  School  of  Mines  dates  back  to 
1889  when  the  general  faculty  of  the  University  recommended  to  the  Board 
of  Regents  its  establishment.  In  1891  the  Legislature  of  the  State  of  Min- 
nesota voted  an  appropriation  for  establishing  and  equipping  the  school. 
Two  annual  appropriations  have  since  been  made  for  its  support. 

Location.  The  University  of  Minnesota  is  located  in  the  city  of  Minne- 
apolis on  the  east  bank  of  the  Mississippi  river,  and  the  School  of  Mines 
has  its  buildings  and  laboratories  on  the  same  ground.  Students  of  the 
School  of  Mines  have  therefore  all  the  opportunities  afforded  by  a  large 
university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with  sev- 
eral important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center  transportation  at  special  rates  is  readily  obtained. 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana  and  in  the  coal  mines  of  Illinois  and  Indiana. 

At  least  two  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

Library.  The  library  consists  of  about  six  hundred  volumes.  This 
number  represents  only  those  works  that  treat  directly  of  mining  and  metal- 
lurgical subjects. 

This  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similiar  books  of  reference.  The  students  have  also  ac- 
cess to  a  very  complete  private  library,  as  well  as  the  Minneapolis  public 
library,  which  contains  an  exceptionally  large  and  valuable  set  of  publica- 
tions on  subjects  relating  to  mining  and  metallurgy.  The  leading  periodi- 
cals are  accessible  to  all.  Constant  references  in  lectures  compel  the 
student  to  keep  himself  well  informed  as  to  the  latest  methods,  machinery 
and  changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  hundred  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 

Photography.  Photographs  of  surface  and  underground  appliances, 
metallurgical  plants,  copies  of  drawings  and  other  photographs  are  indis- 
pensible  to  the  study  of  mining  and  metallurgy.  With  the  report  of  his 
field  work  every  student  is  expected  to  present  photographs,  as  well  as 
sketches,  of  various  objects  under  consideration.  There  is  also  a  very 
complete  set  of  lantern  slides  illustrating  the  principal  methods  of  under- 
ground workings  and  metallurgical  plants,  at  home  and  abroad.  Over  a 
hundred  slides  have  been  made  in  the  department's  laboratory  which  bear 
directly  on  the  work  done  in  Minnesota  and  the  neighboring  northwest. 
Many  valuable  photographs  are  constantly  being  made.  Blue  prints  of  these 
are  given  students  as  illustrations.  Much  time  is  thus  saved  usually  spent 
in  making  sketches  and  diagrams. 
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The  work  falls  under  the  following  subdivisions,  supplemented  by  thor- 
ough courses  in  physics,  chemistry,  mineralogy  and  geology: 

(a)  Assaying- — to  determine  if  ore  has  value  for  treatment,  (b)  Mining 
engineering — to  furnish  material  for  treatment,  (c)  Ore  testing— to  deter- 
mine best  method  of  treatment.  (d)  Ore  dressing— furnishing  products 
for  metallurgical  treatment.  (e)  Metallurgy — smelting  and  refining  of  ores 
and  ore  dressing  products;  reduction  to  metals. 

DEPARTMENT  OF  MINING  ENGINEERING. 

Mining  engineering  is  divided  among  the  sophomore,  junior  and  senior 
years,  and  the  subjects  given,  together  with  the  sequence  necessary,  are 
stated  in  the  accompanying  outline  of  the  course. 

Until  the  second  term  of  the  junior  year  the  course  consists  of  lectures 
and  recitations  only.  In  the  subsequent  work,  text-books  are  used  in  con- 
nection with  lectures. 

In  the  senior  year,  problems  in  pumping,  ventilation  and  similar  sub- 
jects become  an  important  part  of  the  work. 

Field  work  in  ?nining.  At  the  close  of  the  sophomore  year  the  students 
are  required  to  spend  four  weeks  in  some  of  the  neighboring  mining  regions 
studying  the  work  performed  by  the  miners. 

At  the  close  of  the  junior  year  a  second  visit  to  the  mining  regions  is 
made  for  the  purpose  of  making  mine  and  geological  surveys  and  studying 
mining  methods. 

Designs  and  specifications.  The  student  makes  working  drawings  of 
mine  cars,  skips  and  other  parts  of  a  mine's  equipment  that  are  usually  de- 
signed and  made  at  the  mine. 

Mine  surveying.  The  work  in  surveying  is  designed  solely  for  mining 
engineers.  In  the  freshman  year,  third  term,  the  work  consists  of  the 
elements  of  plane  surveying  with  special  reference  to  the  computations 
necessary. 

Field  work  in  surveying — Course  X.  The  month  of  June,  following 
the  close  of  the  freshman  year,  is  spent  in  practicing  plane  surveying.  About 
one  hour  per  day  is  given  to  lectures  or  recitations  and  the  remainder  of  the 
day  to  field  work. 

The  students  are  divided  into  squads  of  two  and   each   is   required   to 
•complete  the  following  exercises  and  surveys, 
i.     Ranging. 
2.     Chaining. 
3      Compass  reading. 

4.  Determination  of  length  of  pace. 

5.  Survey  of  a  large  area  by  pacing  and  hand  compass. 

6.  Adjustment  of  hand  levels  and  practice  in  leveling. 

7.  Adjustment  and  use  of  wye  levels. 

8.  Adjustment  of  mining  transit. 

9.  Reading  angles. 
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10.  Traverse  with  steel  tape, 

ii.  Azimuth  traverse  with  stadia. 

12.  Observation  on  polaris  for  meridian. 

13.  Survey  of  a  mining  claim  according  to  the  regulations  of  the  U.  S. 

Government. 

14.  Measurement  of  earthwork. 

15.  Laying  out  railroad  tangents,  curves  and  crossings. 

Each  squad  must  provide  itself  with  a  25-foot  steel  tape  graduated  to 
tenths. 

This  course  is  open  only  to  those  who  have  taken  Course  IX  or  its  equiv- 
alent. 

During  the  first  term  of  the  junior  year  mine  mapping  is  studied  and 
practiced,  and  in  the  third  term  of  this  year  the  higher  theoretical  work  in 
plane  and  mine  surveying  is  studied.  During  the  visit  to  the  mines  which 
closes  the  work  of  the  junior  year  a  survey  of  some  mine  or  part  of  a  mine 
is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  furnished  stu- 
dents for  making  these  surveys. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing  extend 
through  the  first  and  second  terms  of  the  junior  year,  and  comprise  the  de- 
tailed study  of  ore  dressing  and  concentrating  machinery,  together  with  the 
study  of  typical  combinations  of  dressing  machines  as  found  in  the  several 
mining  districts  of  the  United  States. 

In  connection  with  the  theoretical  work  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year  experimental  work  in  ore  concentration  will  be 
conducted. 


COURSE  IN  MINING  ENGINEERING. 

FRESHMAN  YEAR. 

FIRST  TERM. 

Algebra  (Mathematics  I)— 3  hours,  Prof.  Haynes. 

Chemistry  (Chemistry  I)—  42  hours,  Prof.  Frankforter. 

Drawing  (Drawing  I)— 42  hours,  Prof.  Kirchner. 

Mineralogy  (Geology  and  Mineralogy, Mineralogy  II)  42  hours,  Prof.  Hall  and  Dr.Berkey. 

Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 

Plane  Trigonometry  (Mathematics  II) — 2  hours,  Prof.  Haynes. 

SECOND  TERM. 

Algebra  (Mathematics  I)— 3  hours,  Prof.  Haynes. 

Chemistry  (Chemistry  II) — 42  hours,  Mr.  Nicholson. 

Constructive  Geometry  (Drawing  II)— 52  hours,  Prof.  Kirchner. 

Mineralogy  (Geology  and  Mineralogy  III) — 42  hours,  Prof.  Hall  and  Dr.  Berkey; 

Military  Drill — 2  hours,  Lieutenant  Leonhaeuser. 

Trigonometry  (Mathematics  II)— 2  hours,  Prof  Haynes. 
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THIRD  TERM. 

Analytical  Geometry  (Mathematics  IV)— 2  hours,  Prof.  Haynes. 

Chemistry  (Chemistry  III)— 42  hours,  Mr.  Nicholson. 

Descriptive  Geometry  (Drawing  III)— 4  hours,  Prof.  Kirchner. 

Assaying  (Metallurgy  I)— 3  hours,  Prof.  Appleby. 

Assaying  Laboratory  (Metallurgy  I)—  42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 

Spherical  Trigonometry  (Mathematics  III)— 2  hours,  Prof.  Haynes. 

Surveying  (Mining  IX)— 3  hours,  Mr.  Mills. 

SUMMER   WORK— MONTH   OF  J.UNE. 

Surveying  (Mining  X)— 4  weeks,  Prof.  Denton  and  Mr.  Mills. 

SOPHOMORE  YEAR. 

FIRST  TERM. 

Analytical  Geometry  (Mathematics  IV)— 5  hours,  Prof.  Haynes. 
Chemistry  (Chemistry  IV)— 42  hours,  Prof.  Sidener. 
Descriptive  Geometry  (Drawing  IV)— 22  hours.  Prof.  Kirchner. 
Elementary  Mechanics  (Physics  I)— 4  hours,  Prof.  Jones. 
Mining  (Mining  I)—  1  hour,  Prof.  Denton. 
Topographic  Drawing  (Drawing  VII)— 22  hours,  Prof.  Kirchner. 

SECOND  TERM. 

Chemistry  (Chemistry  V)— 42  hours,  Prof.  Sidener. 
Differential  Calculus  (Mathematics  V)— 5  hours,  Prof.  Haynes. 
Mining  (Mining  I)— 1  hour,  Prof.  Denton. 
Physics  (Physics  II)— 4  hours,  Prof.  Jones. 

Working  Drawings  (Drawing  V)— 42  hours,  Prof.  Kirchner. 

THIRD  TERM. 

Chemistry  (Chemistry  VI)— 42  hours,  Prof.  Sidener. 

Integral  Calculus  (Mathematics  VI  and  VII)— 5  hours,  Prof.  Haynes. 

Machine  Drawing  (Drawing  VI)— 22  hours,  Prof.  Kirchner. 

Mining  (Mining  I)— 4  hours,  Prof.  Denton. 

Physics  (Physics  III)— 4  hours,  Prof.  Jones. 

SUMMER  WORK— MONTH   OF   MAY. 

S/fJ^  Prof-   Appleby,  Mr.    Christian- 

son  and  Mr.  Mills. 

JUNIOR  YEAR. 

FIRST  TERM. 

Chemistry  (Chemistry  XVI)— 42  hours,  Prof.  Frankforter. 
Geology\  GeologyGae^yinIf  alo^-4  hours,  Prof.  Hall. 
Mechanics  (Mechanics  I)— 5  hours,  Prof.  Eddy. 
Metallurgy  (Metallurgy  V)— 3  hours,  Prof.  Appleby. 
Mine  Mapping  (Mining  XI)— 22  hours,  Prof,  Denton. 
Mining  ( Mining  III)— 4  hours,  Prof.  Denton. 
Ore  Dressing  (Mining  VII)— 3  hours.  Prof.  Denton  and  Mr.  Mills. 
Technical  Essay. 
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SECOND  TERM. 

Chemistry  (Chemistry  XXIII)— 42  hours,  Prof.  Sidener. 
■^/W{  GeoIo^ejy4Mineralogy  J.,  hours>  Prof<  Hal, 

Materials  of  Engineering  (Mechanical  Eng.  XX)— 22  hours.  Prof.  Smith. 

Mechanics  (Mechanics  II)— 5  hours,  Prof.  Eddy. 

Metallurgy  (Metallurgy  VI)— 3  hours.  Prof.  Appleby. 

Mining  (Mining  III)— 4  hours,  Prof  Denton. 

■Ore  Dressing  (Mining  VII)— 3  hours,  Prof.  Denton  and  Mr.  Mills. 

^r./^{  G6010^^  Mineralogy,  J  _22  hours<  Dr  Rerkey 

Technical  Essay. 

THIRD  TERM. 

Applied  Geology  (Geology  and  Mineralogy,  Geology  VII)— 4  hours,  Prof   Hall. 

Chemistry  (Chemistry  XXVII)— 42  hours,  Prof.  Sidener. 

Machine  Design  (Mechanical  Engineering  X)— 4  hours,  Prof.  Smith. 

Mathematical  Crystallogmphy\^^^^^f^*  \-2  hours,  Prof   Hall. 

Mechanics  (Mechanics  III)— 5  hours,  Prof.  Eddy. 
Metallurgy  (Metallurgy  VII)— 3  hours,  Prof.  Appleby. 
Mining  (Mining  IV)— 4  hours,  Prof.  Denton. 

Mine  Surveying  (Mining  XII)— 3  hours,  Prof.  Denton  and  Mr.  Mills. 
Technical  Essay. 

FIELD  WORK— MONTH   OF  MAY. 

Mining  (Mining  V)  \     ,  maairB  $  Prof.  Denton,  Prof.  Appleby,  Mr.  Christian- 

Metallurgy  (Metallurgy  XII  J  ~~4  weeJcs»  \     son  and  Mr.  Mills. 


SENIOR  YEAR. 

FIRST  TERM. 

Electric  Power  (Electrical  Engineering  III)— 52  hours,  Mr.  Springer. 

Metallurgy  (Metallurgy  VIII)— 4  hours.  Prof.  Appleby. 

Mining  (Mining  VI)— 4  hours,  Prof.  Denton. 

Ore  Testing  (Metallurgy  III)— 3  hours,  Prof.  Appleby. 

Ore  Testing  Laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Thermodynamics  (Steam  Engines  and  Prime  Movers  XIV)— 5  hours,  Prof.  Eddy. 

SECOND  TERM. 
Economic  Geology\  Geolo^and^M ineralogy  £_4  hours,  Prof.  Hail. 

Metallurgy  (Metallurgy  IX)— 4  hours.  Prof.  Appleby. 

Mining  (Mining  VI)— 4  hours,  Prof.  Denton. 

Ore  7 esting  (Metallurgy  III)— 2  hours,  Prof.  Appleby. 

Ore  Testing  Laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Prime  Movers  (Steam  Engine  XVI)— 3  hours,  Prof.  Eddy. 

Thesis— 4  hours. 

THIRD  TERM. 

Designs  and  Specifications  (Mining  VIII)— 42  hours,  Prof.  Denton. 
Geology  {  Geolog^andMineralogy,  ^2  hours>  Prof.  HalL 

Mechanical  Laboratory  (Mechanical  Engineering  XXI)  42  hours,  Prof.  Smith. 
Metallurgy  (Metallurgy  X)— 4  hours,  Prof.  Appleby. 
Mining  (Mining  VI)— 4  hours,  Prof.  Denton. 
Thesis— 4  hours. 
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DEPARTMENT  OF  METALLURGY. 
ASSAYING. 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown  and  instruction 
given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smalting 
works  are  emphasized. 

The  laboratory  courses  includes  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assay  of  bullion 
for  fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large, 
well  ventilated  furnace  room,  in  which  are  located  muffle  and  crucible 
furnaces  and  another  room  of  similar  dimensions  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are  re- 
quired to  make  up  the  necessary  charges  and  submit  their  reports  in  detail.. 
This  work  is  offered  to  students  completing  the  necessary  courses  in  miner- 
alogy and  chemistry. 

The  assay  laboratories  are  located  in  Pillsbury  Hall,  and  consist  of — 

i.  Preparation  room.  Where  the  samples  and  re-agents  are  weighed. 
This  operation  is  conducted  in  a  room  entirely  apart  from  the  furnace  room. 
This  separation  of  the  laboratory  from  the  furnace  room  is  of  the  greatest 
importance  to  the  student.  The  preparation  of  ore  is  effected  by  a  Forster 
crusher,  Fraser  &  Chalmers  sample  pulverizer,  and  Bridgman  ore  sampler. 
The  machines  are  run  by  an  electric  motor.  Much  time  is  thereby  saved  to 
the  student  for  extended  or  advanced  work  in  special  lines. 

2.  Furnace  room.  After  the  sample  has  been  placed  in  suitable  ves- 
sels for  fusion,  it  is  taken  to  the  furnace  room,  which  communicates  directly 
with  the  preparation  room.  This  room  is  well  equipped  with  crucible  and 
muffle  furnaces  and  all  the  appurtenances  necessary  for  carrying  on  the  re- 
duction of  the  metals  from  their  ores  by  fire  methods. 

3.  Balance  room.  In  this  room  are  various  balances  for  accurately 
weighing  the  gold  and  silver  beads,  and  bullion. 

A  course  in  field  assaying  is  prepared  for  men  of  mature  years  who  de- 
sire to  become  acquainted  with  representative  ores  and  methods  of  assaying 
without  taking  the  courses  leading  to  a  degree. 

Special  work  in  mineralogy  is  a  necessity  and  must  be  taken  with 
assaying. 

Work  can  be  begun  Oct.  1st,  Jan.  1st  and  March  1st.  This  course  con- 
sists of  eight  weeks,  three  days  per  week,  seven  hours  per  day. 

Fee  for  course  including  mineralogy  and  matriculation  fee  $19.00. 
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ORE  TESTING. 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department  where 
the  student  may  see  the  working  of  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pans  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing  and 
■oxidizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as  siz- 
ing apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of  ore 
are  given  to  make  the  necessary  tests  upon  the  different  machines,  and  the 
students  report  the  best  method  of  treatment.  Two  terms,  eleven  hours  per 
week  in  senior  year,  are  devoted  to  instruction  and  laboratory  work,  and  are 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering,  get  the  requisite  practical  exper- 
ience. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  method  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal,  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500  pounds 
to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  of  facilities  for 
both  educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  suffic- 
ient to  purchase  only  the  necessary  machinery,  the  business  men  of  Minne- 
apolis generously  provided  a  suitable  building.  This  building,  94x66  feet,  is 
'built  of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illus- 
trate the  various  processes  of  ore  testing,  viz:  a  Bridgman  mechanical 
sampler,  size  B;  a  link  belt  bucket  elevator;  a  pulley  feedercomplete;  a  pair 
•of  12^x12  geared  rolls  complete;  a  four  compartment  spitzkasten;  a  three 
compartment  Hartz  jig,  a  Collum  jig,  complete  with  cone  for  driving;  a 
three  and  a-half  foot  Huntington  mill  complete;  a  three  stamp  mill,  275- 
pound  stamps;  a  five  stamp  mill,  850-pound  stamps;  a  Challenge  automatic 
feeder  for  five-stamp  battery;  a  suspended  Challenge  feeder  for  three-stamp 
battery;  a  Tulloch  feeder  for  Huntington  mill;  a  single  deck  buddle,  twelve 
ieet  in  diameter;  a  four-foot  plain  belt  Frue  vanner;  a  three  foot  amalgam- 
ating pan;  a  five-foot  settler;  a  Bruckner  roasting  furnace,  with  fire  box  on 
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wheels;  a  chlorination  barrel;  a  battery  tightener;  a  two  horse-power  verti- 
cal boiler;  a  steam  drying  pan;  three  trommels,  with  driving  arrangement 
and  gears,  a  one  thousand  pound  Reedy  elevator,  complete  with  worm 
gear;  two  overhead  crawls,  each  with  eighty  foot  track;  a  one-ton  pulley 
block;  a  quarter-ton  pulley  block;  a  scoop  car,  with  flat  wheels;  two  twenty 
horse  power  electric  motors;  three  MacDermott  automatic  samplers,  etc. 

METALLURGY. 

This  subject  is  well  illustrated  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples*  of  all  the 
different  furnace  products.  The  lectures  treat  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works, 
which  are  accessible.      The  work  in  metallurgy  extends  through  two  years. 


COURSE  IN  METALLURGY. 

FRESHMAN  YEAR. 

FIRST  TERM. 

Algebra  (Mathematics  I)— 3  hours,  Prof.  Haynes. 
Chemistry  (Chemistry  I)— 42  hours,  Prof.  Frankforter. 
Drawing  (Drawing  I)— 42  hours,  Prof.  Kirchner. 

Mineralogy  \  ^^^  ^ff0*7'}-**  hours,  Prof.  Hall  and  Dr.  Berkey. 

Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 

Plane  Trigonometry  (Mathematics  II)— 2  hours,  Prof.  Haynes. 

SECOND  TERM. 

Algebra  (Mathematics  I)— 3  hours,  Prof.  Haynes. 
Chemistry  (Chemistry  II)— 42  hours,  Mr.  Nicholson. 
Constructive  Geometry  (Drawing  II) — 52  hours,  Prof.  Kirchner. 

Mineralogy \G^^^^l[f^^  \-A*  hours,  Prof.  Hall  and  Dr.  Berkey. 

Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 

Plane  Trigonometry  (Mathematics  II)— 2  hours,  Prof.  Haynes. 

THIRD  TERM. 

Analytical  Geometry  (Mathematics  IV)— 2  hours,  Prof,  Haynes. 

Chemistry  (Chemistry  III)— 42  hours,  Mr.  Nicholson. 

Descriptive  Geometry  (Drawing  III) — 4  hours,  Prof.  Kirchner. 

Assaying  (Metallurgy  I)— 3  hours,  Prof.  Appleby. 

Assaying  Laboratory  (Metallurgy  I)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Military  Drill— 2  hours,  Lieutenant  Leonhaeuser. 

Spherical  Trigonometry  (Mathematics  III)— 2  hours,  Prof,  Haynes. 

Surveying  (Mining  IX)— 3  hours,  Mr.  Mills. 

SUMMER  WORK— MONTH   OF  JUNE. 

Surveying  (Mining  X)— 4  weeks,  Prof.  Denton  and  Mr.  Mills. 
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SOPHOMORE  YEAR. 

FIRST  TERM. 

Analytical  Geometry  (Mathematics  IV)— 5  hours,  Prof.  Haynes. 
Chemistry  (Chemistry  IV)— 4 2  hours,  Prof.  Sidener. 
Descriptive  Geometry  (Drawing  IV)— 22  hours,  Prof.  Kirchner. 
Elementary  Mechanics  (Physics  I)— 4  hours,  Prof.  Jones. 
Mining  (Mining  I)— 1  hour,  Prof.  Denton. 
Topographical  Drawing-  (Drawing  V 'II)— 22  hours,  Prof.  Kirchner. 

SECOND  TERM. 

Chemistry  (Chemistry  V)— 42  hours,  Prof  Sidener. 

Differential  Calculus  (Mathematics  V)— 5  hours,  Prof.  Haynes. 

Mining  (Mining  I)  |  1  hour,  Prof.  Denton. 

Physics  (Physics  II)— 4  hours,  Prof.  Jones. 

Working  Drawings  (Drawing  V) — 42  hours,  Prof.  Kirchner. 

THIRD  TERM. 

Chemistry  (Chemistry  VI)  —42  hours,  Prof.  Sidener. 

Integral  Calculus  (Mathematics  VI  and  VII)— 5  hours,  Prof.  Haynes. 

Machine  Drawing  (Drawing  VI)—  22  hours,  Prof.  Kirchner. 

Mining  (Mining  I)— 4  hours,  Prof.  Denton. 

Physics  (Physics  III)— 4  hours,  Prof.  Jones. 

FIELD  WORK— MONTH  OF  MAY. 

Mining  (Mining  II)  \     ...~_i,c  S  Prof.  Denton,  Prof.    Appleby,   Mr.  Christian- 

Metallurgy  (Metallurgy  XII)  \  4  weeKS  \         son  and  Mr.  Mills. 

JUNIOR  YEAR. 

FIRST  TERM. 

Chemistry  (Chemistry  XVI)— 42  hours,  Prof.  Frankforter. 

Geology  (Geology  and  Mineralogy,  Geology  I)— 4  hours,  Prof.  Hall. 

Mechanics  (Mechanics  I)— 5  hours,  Prof.  Eddy. 

Metallurgy  (Metallurgy  V)— 3  hours.  Prof.  Appleby. 

Mine  Mapping  (Mining  XI)— 22  hours,  Prof.  Denton. 

Mining  (Mining  III)— 4  hours,  Prof.  Denton. 

Ore  Dressing  (Mining  VII)— 3  hours,  Prof.  Denton,  and  Mr.  Mills. 

Technical  Essay. 

SECOND   TERM. 

Chemistry  (Chemistry  XXIII)— 42  hours,  Prof.  Sidener. 

Geology  (Geology  and  Mineralogy,  Geology  II)— 2  hours,  Prof.  Hall. 

Materials  of  Engineering  (Mechanical  Engineering  XX)— 22  hours,  Prof.  Smith. 

Mechanics  (Mechanics  II)— 5  hours,  Prof.  Eddy. 

Metallurgy  (Metallurgy  VI)— 3  hours,  Prof.  Appleby, 

Mining  { Mining  III)—  4  hours,  Prof.  Denton. 

Ore  Dressing  (Mining  VII)— 3  hours,  Prof.  Denton  and  Mr.  Mills. 

Petrology  (Geology  and  Mineralogy,  Geology  IV)—  22  hours,  Dr.  Berkey. 

Technical  Essay. 

THIRD  TERM. 

Applied  Geology  (Geology  and  Mineralogy,  Geology  VII)— 4  hours,  Prof.  Hall. 
Chemistry  (Chemistry  XXVIII)— 42  hours,  Prof.  Sidener. 
Machine  Design  (Mechanical  Engineering  X)  — 4  hours,  Prof.  Smith. 
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Mathematical  Crystallography  (Geology  and  Mineralogy,   Mineralogy  VI)— 2  hours, 

Prof.  Hall. 
Mechanics  (Mechanics  III)— 5  hours,  Prof.  Eddy. 
Metallurgy  (Metallurgy  VII)— 3  hours,  Prof.  Appleby. 
Mint  Surveying  (Mining  XII)— 3  hours,  Prof.  Denton  and  Mr.  Mills. 
Mining  (Mining  IV)—  4  hours,  Prof.  Denton. 
Technical  Essay. 

SUMMER  WORK— MONTH  OF  MAY. 

Mining  (Mining  V)  )  Prof.  Denton,  Prof.  Appleby,  Mr.  Christian- 

>—  4  weeks,  son  and  Mr.  Mills. 

Metallurgy  (Metallurgy  XII)     ) 

SENIOR  YEAR. 

FIRST  TERM. 

Electric  Power  ("Electrical  Engineering  Til)— 52  hours,  Mr.  Springer. 

Metallurgy  (Metallurgy  VIII)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VI)—  4  hours,  Prof.  Denton. 

Ore  Testing  (Metallurgy  III)— 3  hours,  Prof.  Appleby. 

Ore  Testing  Laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Thermodynamics  (Steam  Engineering  and  Prime  Movers  XIV) — 5  hours,  Prof   Eddy. 

SECOND  TERM. 

Electro-Chemistry  (Chemistry  XIX)— 4  hours,  Prof.  Frankforter. 

Metallurgy  (Metallurgy  IX)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VI) — 4  hours,  Prof.  Denton. 

Ore  Testing  (Metallurgy  III)— 22  hours,  Prof.  Denton. 

Ore  Testing  Laboratory  ( Metallurgy  I II)—  42  hours,  Prof.  Appleby  and  Mr  Christianson. 

Prime  Movers  (Steam  Engineering  XVI)— 3  hours,  Prof.  Eddy. 

Thesis— 4  hours. 

THIRD  TERM. 

Designs  and  Specifications  (Metallurgy  XIII)— 32  hours. 
Electro-Metallurgy  (Metallurgy  XI)— 4  hours,  Mr   Christianson. 
Mechanical  Laboratory  (Mechanical  Engineering  XXI)— 42  hours,  Prof.  S.nith. 
Metallurgy  (Metallurgy  X)— 4  hours,  Prof.  Appleby. 
Mining  (Mining  VI)— 4  hours,  Prof.  Denton. 
Thesis— 4  hours. 


DEPARTMENTS  OF  INSTRUCTION. 

COURSES  IN  CHEMISTRY. 

Course  I.     The  metallic  elements.  Freshman  i,  96  hours. 

Lectures  and  laboratory  work.  The  course  includes  a  study  of  the  more  common 
metals,  their  compounds  and  characteristic  reactions.  3  hours  lectures,  5  hours 
laboratory. 

Course  II.     Qualitative  analysis.  Freshman  ii,  96  hours. 

Lectures  and  laboratory  work.  The  course  includes  the  qualitative  separation  and 
the  characteristic  tests  for  the  more  common  metals.  Open  to  those  who  com- 
pleted course  i. 

Course  III.     Qualitative  analysis.  Freshman  Hi,  96  hours. 

Lectures  and  laboratory  work.  ,  The  course  includes  a  study  of  the  acids,  their  de- 
tection and  separation.     Open  to  those  who  have  completed  course  ii. 
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Louise  IV.     Quantitative  analysis.  Sophomore  /,  96  hours. 

Lectures  and  laboratory  work.  The  course  includes  an  introduction  to  volumetric 
and  a  beginning  of  gravimetic  analysis.  Open  to  those  who  have  completed 
course  iii. 

Course  V.     Quantitative  analysis.  Sophomore  it,  96  hours. 

Lectures  and  laboratory  work.     A  continuation  of  course  iv. 

Course  VI.     Volumetric  analysis.  Sophomore  iii,  96  hours. 

Lectures  and  laboratory  work..  The  course  includes  an  introduction  to  volumetric 
determinations  with  a  discussion  of  standard  solutions  and  the  necessary  stoichio- 
metric calculations.    Open  to  those  who  have  completed  course  v. 

Course  XVI.    Special  problems.  Junior  i,  48  hours  or  more. 

Laboratory  work.  The  course  includes  the  working  out  of  various  mineralogical, 
technological  and  metallurgical  problems.  Open  to  those  who  have  completed 
course  vi. 

Course  XIX.     Electro-chemical  analysis.  Senior  ii,  48  hours  or  more. 

Lectures  and  laboratory  work.  The  course  includes  the  qualitative  and  quantita- 
tive separation  of  metais  by  electrolysis.  Open  to  those  who  have  completed 
course  vi. 

Course  XXIII.    Iron  and  steel  analysis.  Junior  ii,  48  hours  or  more,. 

Lectures  and  laboratory  work.  The  course  includes  the  rapid  determination  of 
iron  by  the  various  methods,  as  well  as  the  determination  of  associated  elements, 
sulphur,  phosphorus,  silicon,  manganese,  carbon  and  others.  Open  to  those  who 
have  completed  course  vii. 

Course  XXVIII.    Special  problems.  Junior  iii,  48  hours  or  more. 

Laboratory  work.  This  course  includes  work  on  ores  of  base  metalsT  limestone, 
slags,  etc. 

COURSES  IN  DRAWING. 
Course  I.    Freehand.  Freshman  /',  [5J. 

Lettering,  geometric  forms  and  engineering  details  in  outline,  including  the  ele- 
ments of  perspective. 

Course  II.     Constructive  geometry.  Freshman  ii,  [4]  . 

Of  lines,  points,  circles,  conies,  rouletts,  spirals  and  miscellaneous  curves  and  simple 
projections. 

Course  III.    Descriptive  geometry.  Freshman  iii,  [4]. 

Problems  relating  to  points,  lines,  planes,  solids,  interpenetrations,  surfaces  of  revo- 
lution, tangents  and  developments.    Recitations  and  lectures. 

Course  IV.    Descriptive  geometry.  Sophomore  i,  [2]. 

Orthographic,  isometric,  horizontal,  oblique,  and  perspective  projections;  shades, 
and  shadows.    Open  to  students  who  have  completed  course  iii. 

Course  V.     Working  drawings.  Sophomore  ii,  [4]. 

Conventional  methods,  engineering  details,  freehand  working  drawings,  standard 
sizes  and  shapes. 

Course  VI.    Machine  drawing.  Sophomore  iii,  [2J. 

Assembly  drawings,  mechanical  movements,  tracing  and  blue  printing. 

Course  VII.     Topographic  drawing.  Sophomore  i,  [2]. 

Plans,  sections,  timbering,  and  mine  conventions. 

COURSE  IN  ELECTRICAL  ENGINEERING. 
Course  III.    Electric  power.  Senior   . 

Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dynamos,, 
motors  and  electric  lighting.    33  lectures  and  44  hours  laboratory.. 
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COURSES  IN  GEOLOGY  AND  MINERALOGY. 

MINERALOGY. 

Course  II.     General  mineralogy .  Freshman  i. 

Elements  of  crystallography  and  the  physical  characters  of  minerals,  with  a -study 
of  the  rock-forming  species;  blowpipe  analysis;  lectures  and  laboratory. 

Course  III.     General  mineralogy,  contimied  Freshman  ii. 

Ores  and  economic  minerals;  determination  of  species;  lectures  and  laboratory, 
with  quantitative  blowpipe  analysis. 

Course  VI.    Mathematical  crystallography.  Junior  Hi. 

Two  hours  a  week. 

GEOLOGY. 

Course  I.    Elements  of  geology.  Junior  i. 

Physiographic,  structural  and  dynamic.    This  course  comprehends  a  study  of  land 

forms,  with  the  agencies  producing  them,  and  an  examination  of  the  agencies  and 

processes  by  which  geological  formations  have  been  developed.    Text-book  and 

lectures 

Course  II.    Stratigraphical  and  historical  geology .  Junior  ii. 

The  special  effort  of  this  course  is  to  outline  the  geological  history  of  the  North 
American  continent.    Lectures  and  text  book.    Twice  a  week. 

Course  IV.    Introduction  to  petrology.  Junior  ii. 

General  considerations  on  the  origin  and  occurrence  of  rocks.    Preliminary  studies 

in  the  crystalline  rocks,  with  reference  to  their  mineral  and  chemical  constitution. 

Lectures  and  laboratory.    Twice  a  week.    Open  to  those  who  have  had  course  i, 

geology,  and  course  i,  mineralogy. 

Course  VII.     Applied  geology .  Senior  Hi. 

An  outline  of  the  economic  relations  of  geology.  The  course  comprises  a  discussion 
of  ore  deposits,  and  of  non-metaliic  materials  of  economic  value.  Text  book,  lec- 
tures and  reading.    Open  to  those  who  have  completed  course  i. 

Course  VIII.    Economic  Geology.  Senior  ii. 

History  of  mineral  discovery  and  development  in  North  America.     A  discussion  of 
the  origin  and  distribution  of  ore  deposits  with  reference  to  their  chemical   and 
and  physical  relations.    Required  of  students  in  technical  chemistry  and  mining 
engineering. 
Course  IX.    Special  problems.  Senior  Hi. 

The  investigation  by  individual  students  of  particular  problems  involving  field 
work,  laboratory  investigation  and  reading,  Required  of  students  in  mining 
engineering. 

COURSES  IN  MATHEMATICS. 
Course  I.    Higher  algebra.  Freshman  i,  ii,  66  hours. 

Advanced  work  in  equations  containing  radicals,  simple  and  quadratic  equations, 
proportion,  variation,  progressions,  special  series,  binominal  theorem,  indetermi- 
nate coefficients,  logarithms,  the  logarithmic  series,  Taylor's  formula  and  the 
treatment  of  higher  equations,  including  Cardan's  rule  for  cubics,  etc. 

Course  II.    Plane  trigonometry .  Freshman  i,  ii,  44  hours. 

Trigonometric  functions  of  acute  angles,  of  angles  in  general,  application  of  log- 
arithms, solution  of  right  triangles,  general  properties  of  triangles.  Solution  of 
oblique  triangles;  practical  applications,  including  the  trigonometric  solution  of 
cubic  equations  having  real  and  unequal  roots. 

Course  III.    Spherical  trigonometry .  Freshman  Hi,  22  hours. 

Review  of  some  truths  of  solid  and  spherical  geometry.  Napier's  rules,  solution  of 
right  spherical  triangles,  general  propertiesof  spherical  triangles,  Napier's  analo- 
gies, the  solution  of  oblique  triangles  and  the  application  of  spherical  trigonome- 
try to  the  solution  of  practical  problems. 
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Course  IV.    Analytical  geometry.  Freshman  Hi,  22  hours.    Sophomore  i,  55  hours. 

Coordinate  systems,  transformation  of  coordinates,  algebraic  equations  of  differ- 
ent degrees  produced  and  discussed  by  the  aid  of  these  systems,  transcendental 
equations  and  loci;  three  dimensions;  the  point,  plane  line,  surfaces  and  solids. 

Course  V.     Differential  calculus.  Sophomore  ii,  55  hours. 

The  differentiation  of  algebraic  and  transcendental  functions,  successive  differ- 
entiation, series,  derivatives,  maxima  and  minima,  tangents,  subtangents,  nor- 
mals, subnormals,  illusory  forms,  asymptotes,  direction  and  rate  of  curvature, 
radius  of  curvature,  evolutes,  envelopes,  singular  points  and  curve  tracing. 

Course  VI.    Integral  calculus.  Sophomore  Hi,  40  hours. 

The  integration  of  various  algebraic  and  transcendental  differentials,  rectification  of 
plane  curves,  quadrature  of  plane  surfaces  and  surfaces  of  revolution,  cubature  of 
volumes  of  revolution  and  the  production  of  the  equations  of  loci  by  integrating 
certain  conditional  differentials. 

Course  VII.    Some  practical  applications  of  the  calculus  to  mechanics  and  physics. 

Sophomore  Hi,  15  hours. 
Maxima  and  minima,  center  of  gravity,  center  of  hydrostatic  pressure  and  moment 
of  inertia. 

COURSES  IN  MECHANICS. 

Course  I.    Statics  and  dynamics.  Junior  i,  55  hours. 

A  study  of  the  laws  of  equilibrium,  motion,  work  and  energy  as  applied  to  particles 
and  rigid  bodies.  Recitations  and  lectures.  Open  to  students  who  have  com- 
pleted the  seven  courses  in  mathematics. 

Course  II.    Mechanics  of  materials.  Junior  ii,  55  hours. 

A  study  of  the  strength  and  elastic  properties  of  materials  of  construction,  the  prin- 
ciples governing  the  design  of  beams,  columns,  and  shafts.  Recitations  and 
lectures.    Open  to  students  who  have  completed  course  i. 

Course  III.    Hydromechanics.  Junior  Hi,  55  hours. 

A  study  of  the  laws  of  equilibrium  and  flow  of  fluids.  Open  to  students  who  have 
completed  course  i. 

COURSES  IN  MECHANICAL  ENGINEERING. 

Course  X.    Principles  oj  machine  design.  Junior  Hi,  44  hours. 

Principles  and  methods  of  design  of  machine  members,  with  problems.    Recitations 

and  lectures.    Open  to  those  who  have  completed  course  ii  of  applied  mechanics. 

Course  XX.    Materials  oj  engineering.    Strength  of  materials.  Junior  ii,  44  hours. 

Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron,  steel, 
brass,  copper,  belting,  chains,  beams,  brick  and  stone.  Open  to  students  in 
course  ii  of  applied  mechanics. 

Course  XXI.    Mechanical  laboratory.  Senior  Hi,  66  hours. 

Calibration  of  steam  gauges,  meters  and  other  apparatus;  calorimetry;  tests  of 
pumps,  engines  and  boilers.  Open  to  students  who  are  taking  or  have  completed 
course  i. 

COURSES  IN  METALLURGY. 
Course  I.    Assaying.  Freshman  Hi. 

Determination  of  values  of  the  ores.     Lectures,   recitations  and  laboratory  work. 
Open  to  those  who  take  courses  i,  ii,  iii,  chemistry,  and  have  completed  courses 
ii,  iii,  mineralogy. 
Course  II.    Field  assaying. 

Assaying  of  special  ores.    Conferences  and  laboratory  work. 
Course  III.     Ore  testing.  Senior,   Hi. 

Determination  of  methods  of  ore  treatment.  Lectures  and  practical  work.  Open 
to  those  who  have  completed  course  i. 
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Course  IV.    Mill  work.  Junior  Hi. 

Practical  experience  in  handling  ore-dressing  machinery.    Open  to  those  completing 
course  ii. 

Course  V.     General  metallurgy.  Junior  i. 

Including  the  subjects  of  combustion,   fuels,  refractory   materials  and  furnaces. 
Open  to  those  who  have  completed  course  i. 

Course  VI.    Metallurgy  oj  iron.  Junior  ii. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  v. 

Course  VII.    Metallurgy  of  wrought  iron  and  steel.  Junior  Hi. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  v. 

Course  VIII.    Metallurgy  oj  the  precious  metals.  Senior  i.. 

Gold,  silver  and  platinum.    Lectures  and  recitations.    Open  to  those  who  have  com- 
pleted course  v. 

Course  IX.    Metallurgy  oj  the  base  metals.  Senior  ii. 

Associated  with  precious  metals,  including  lead,  copper,  etc.      Lectures  and  recita- 
tions.   Open  to  those  who  have  completed  course  vii. 

Course  X.    Metallurgy  of  other  base  metals.  Senior  Hi. 

Comprising  alluminum,   zinc,  tin,  mercury.      Lectures   and   recitations.      Open  to 
those  who  have  completed  course  viii. 

Course  XI.    Electro- metallurgy.  Senior  Hi. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  viii. 

Course  XII.    Field  work  metallurgy . 

Conferences  and  reports.      Last  four  weeks  Sophomore  Hi  and  Junior  Hi.     Open  to 
those  who  have  completed  course  vi. 

Course  XIII.    Designs  and  specifications,  Senior  Hi. 

Supplementing  thesis. 

COURSES  IN  MINING. 

Course  I.    Explosives,  blasting,  drilling  machines,  air  compressors. 

Sophomore  i,  ii,  i  hour,  Sophomore  Hi,  \  hours. 

Course  II.    Field  work. 

Work  in  mines  with  note   books.      Open  to   those  who  have  completed  course  i. 
Sophomore  Hi,  last  four  weeks  of  the  term. 

Course  III.    Shaft  sinking,  drijting,  stopping,  timbering.  Junior  i,  4  hours. 

Open  to  those  who  have  completed  courses  i  and  ii. 

Course  IV.    Mode  of  occurence  oj  ore  bodies,  prospecting,  methods  of  mining,  under- 
ground transportation.  Junior  ii,  Hi,  4  hours- 
Open  to  those  who  have  completed  courses  i,  iii. 

Course  V.    Field  work. 

Practice  in  mine  surveying  and  field  geology,  study  in  mines.      Open  to  those  who 
have  completed  courses  ii,  iii,  iv  and  ix.    Last  four  weeks  of  Junior  iii. 

Course  VI.     Tunneling,  mine  ventilation,  mining  machinery ,   mining  accounts,  acci- 
dents in  mines,  problems.  Senior  i,  ii,  iii,  4  hours- 
Open  to  those  who  have  completed  courses  i,  iii  and  iv. 

Course  VII.    Ore  dressing.  Junior  i,  ii,  3  hours.. 

Mechanical  preparation  of  ore  for  market,  for  metallurgical  treatment,  etc. 

Course  VIII.     Designs  and  specifications.  Senior  iii,  8  hours. 

Design  of  mine  cars,  skips,  head  frames,  etc.    Open  to  those  who  have  completed 
course  vi  in  Senior  i  and  ii. 
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Course IX.    Plane  surveying.  Freshman  iii,  3  hours. 

Computation,  platting.     With  special  reference  to  mine  surveying. 

Course  X.    Field  work.  Freshman. 

Practice  in  plane  surveying  during  the  month  of  June  with  special  reference  to  mine 
surveying. 

Course  XI.     Mine  mapping.  Junior i,  2  hours. 

Plans,  sections,  <»tc.    Open  to  those  who  have  completed  course  x. 

Course  XII.    Mine  surveying.  Junior  Hi,  3  hours . 

Computations,  methods.    Open  to  those  who  have  completed  courses  x,  xi. 

COURSES  IN  PHYSICS. 
Course  I.    Mechanics.  Sophomore  i. 

Dynamics  of  solids,  liquids  and  gases,  with  laboratory  practice.      Before  entering    . 
upon  this  course,  the  mathematics  of  the  freshman  year  must  be  completed. 

Course  II.    Heat  and  light ;  Sophomore  ii. 

With  laboratory  practice. 

Course  HI.    Electricity.  Sophomore  Hi. 

COURSES  IN  STEAM  ENGINEERING  AND  PRIME  MOVERS. 

Course  X IV.     Thermodynamics.  Senior  i,  55  hours. 

The  mechanical  theory  of  heat  as  applied  to  the  steam  engine  and  other  motors. 
Open  to  those  who  have  completed  courses  i  and  iii  in  applied  mechanics. 

Course  XVI.    Prime  movers.  Senior  ii,  33  hours. 

Theory  of  turbines,  pumps,  water  motors,  wind  mills,  etc.    Open  to  those  who  have 
completed  courses  i  and  iii,  in  applied  mechanics. 


STUDENTS. 

SENIOR  CLASS-5. 

Brackenbury,  Cyril,  Chelsea,  England.  Smith,  Hoval  A.,  St.  Ansgar,  la. 

Mcintosh,  Joseph  Bailey,  Frederick,  N.  D.       Walker,  Clinton,  Minneapolis. 
Pratt,  George  Albert,  Minneapolis. 

JUNIOR-7. 

Andrews,  Fred  Edward,  St.  Paul.  Peterson,  Andrew,  Red  Wing. 

Bass,  William  Carroll,  Minneapolis.  Searles,  Jasper  Eugene,  Stillwater. 

Currier,  Harry  Locke,  River  Falls,  Wis.  Warren,  Frank  Merton,  Minneapolis. 
Davis,  Samuel  Edward,  Minneapolis. 

SOPHOMORE-20. 

Brown,  Walter  Melville,  Minneapolis.  Jones,  Edward  Bercey,  Minneapolis. 

Callaway,  Frederick  William,  Minneapolis.  McCarthy,  Edward  Prosper,  Good  Thunder. 

Campbell,  William  Lloyd,  Merriam  Park.  Merrill,  Roy  Willard,  Minneapolis. 

Chandler,  Eugene  Derwood,  Minneapolis.  Nye,  Jay  Austin,  Minneapolis. 

Conant,  Waldgrave  Lester,  Minneapolis.  Reynolds,  Ralph  Wood,  Minneapolis. 

Cook,  William,  Chiiicothe,  Ohio.  Stratton,  Morris,  Minneapolis. 

Davenport,  Lee  Butler,  Excelsior.  Sumner,  Rutherford  Burchard,  Northfield. 

Egleston,  Oliver  J.,  Wykoff.  Teague,  Harold  W.,  Detroit. 

Hunt,  Walter  Edward,  St.  Paul.  Tompkins,  Harry  D.,  Sioux  City,  Iowa. 

Jewett,  Frank  Greenwood,  Minneapolis.  Weeks,  Allan  Lydiard,  Minneapolis. 
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FRESHMEN-18. 


Clark.  Carl  Dawes,  Minneapolis. 
Devereux,  John  Albert,  Minneapolis. 
Donovan,  Percy  William,  Madison. 
Evans,  George  W.,  Minneapolis. 
Gholz,  Arthur  Lawrence,  Roscoe. 
Herring,  Ralph  E.,  Minneapolis. 
Hannemann,  Fred  Gephard,  Northfield. 
Johnson,  Austin  Goodrich,  Minneapolis. 
Johnson.  Ralph  Ingersoll,  Minneapolis. 


Johnson,  Bertram,  Minneapolis. 
Meila,  Fritz,  St.  Paul. 
Nettleton,  Walter  Birney,  Minneapolis. 
Pierson,  Paul  Clifford,  Red  Wing. 
Queneau,  Augustin  Leon,  Paris,  France. 
Sanderson,  Henry  Stephen,  Minneapolis. 
Smith,  Elmo  Vincent,  Minneapolis. 
Tolman,  John  Dudley,  Minneapolis. 
Wright,  Louis  R.,  Minneapolis. 


UNCLASSED- 


Ellis,  Charles  Sumner,  Minneapolis. 
Elliott,  Jacob  C,  Minneapolis. 


Peck,  Horace  E.,  Minneapolis. 
Warner,  Sidney  Alexander,  St.  Paul. 


The  University 


The  University  of  Minnesota  comprises  the  following  named  colleges, 

schools  and  departments: 
The  Graduate  Department. 
The  College  of  Science,  Literature  and  the  Arts. 

The  School  of  Technical  and  Applied  Chemistry. 
The  College  of  Engineering  and  the  Mechanic  Arts. 
The  School  of  Mines. 
The  College  of  Agriculture. 

The  School  of  Agriculture. 

The  Dairy  School. 
The  College  of  Law. 
The  Department  of  Medicine,  composed  of  colleges  as  follows: 

The  College  of  Medicine  and  Surgery. 

The  College  of  Homeopathic  Medicine  a?id  Surgery. 

The  College  of  Dentistry. 

The  College  of  Pharmacy. 
The  Regents  of  the  University  have  also  entrusted  to  their  charge 

The  Experiment  Station; 

The  Geological  and  Natural  History  Survey. 

The  Graduate  Department.  In  each  of  the  colleges,  except  that 
of  Medicine,  there  are  advanced  courses  of  study  leading  to  second  degrees. 
These  courses  are  open  to  graduates  of  any  reputable  college  upon  pre- 
sentation of  diploma. 

In  the  College  of  Science,  Literature  and  the  Arts  there  are 
four  four-year  courses  of  study,  the  classical,  scientific,  literary  and  civic. 
The  classical  course  offers  for  its  leading  studies  the  Greek  and  Latin  lan- 
guages; the  scientific  course,  the  natural  and  physical  sciences;  the  literary 
course,  the  modern  languages;  the  civic  course,  history  and  philosophy. 
The  completion  of  the  courses  leads  respectively  to  the  degrees:  bachelor 
of  arts,  bachelor  of  science,  bachelor  of  literature,  and  bachelor  of  philos- 
ophy. The  advanced  degrees  offered  in  this  college  are:  master  of  arts, 
science,  literature  and  philosophy,  and  doctor  of  philosophy. 

The  School  of  Technical  and  Applied  Chemistry,  leading  to  the  de- 
cree of  bachelor  of  science,  is  also  organized  as  a  part  of  this  college. 


A  Summer  School  for  Teachers.  A  four  weeks'  course  of  instruction 
is  offered,  in  various  University  subjects,  for  those  whose  school  duties  pre- 
vent them  from  taking  the  regular  University  courses. 

The  College  of  Engineering  and  the  Mechanic  Arts  offers 
courses  of  study,  of  four  years  each,  in  civil,  mechanical  and  electrical  en- 
gineering; leading  to  the  degrees  of  civil,  mechanical  and  electrical  en- 
gineer. This  college  also  offers  graduate  work  leading  to  the  degree  mas- 
ter of  science. 

The  School  of  Mines  offers  a  four  years'  course  of  study  in  mining 
and  metallurgy;  upon  the  completion  of  which  the  degrees  engineer  of 
mines,  and  metallurgical  engineer  are  conferred. 

The  College  of  Agriculture  offers  a  regular  course  in  agriculture 
of  four  years  of  college  work;  the  degree  of  bachelor  of  agriculture  is  con- 
ferred on  completion  of  the  course. 

The  School  of  Agriculture  is  open  to  both  men  and  women,  and 
is  a  training  school  for  practical  farm  life  and  in  domestic  economy.  The 
college  of  agriculture  is  open  to  graduates  of  this  school. 

A  Dairy  School  offers  practical  instruction  in  dairying  to  those  who 
have  had  some  experience  in  conducting  a  dairy. 

The  College  of  Law  offers  a  three  years'  course  of  instruction,  lead- 
ing to  the  degree  of  bachelor  of  laws.  There  is  an  evening  class  in  this 
college  leading  to  the  same  degree.  This  college  offers  graduate  work 
leading  to  the  degrees,  master  of  laws,  and  doctor  of  civil  laws. 

The  College  of  Medicine  and  Surgery  and  The  College  of 
Homeopathic  Medicine  and  Surgery  each  offers  a  four  years'  course 
of  study,  of  eight  months  each;  upon  completion  of  the  prescribed  course 
the  degree  of  doctor  of  medicine  is  conferred. 

The  College  of  Dentistry  offers  a  three  years'  course  of  study  of 
nine  months  each;  upon  completion  of  the  prescribed  course  the  degree  of 
doctor  of  dental  medicine  is  conferred. 

The  College  of  Pharmacy  offers  a  two  or  three  years'  course  of 
study,  leading  to  the  degree  of  pharmaceutical  chemist.  This  college  also 
offers  graduate  work  leading  to  the  degrees,  master  of  pharmacy,  and  doc- 
tor of  pharmacy. 

Special  Courses.  In  each  of  the  colleges,  students,  of  an  advanced 
age  and  adequate  preparation,  are  permitted  to  pursue,  under  the  direction 
of  the  faculty,  one  or  two  distinct  lines  of  study. 

Catalogues  of  any  department  sent  free  to  any  address,  upon  applica- 
tion. The  full  catalogue  will  be  sent  only  upon  receipt  of  ten  cents  to  cover 
postage.    Address,  The  Registrar, 

University  of  Minnesota, 

Minneapolis,  Minn. 


Board  of  Regents 


The  HON.  JOHN  S.  PILLSBURY,  Minneapolis,  -  -  -         Regent  for  Life 

The  HON.  JOHN  LIND,  New  Ulm, Ex-Officio 

The  Governor  of  the  State. 

CYRUS  NORTHROP,  LL.  D.,  Minneapolis, Ex-Officio 

The  President  ot  the  University. 

The  HON.  JOHN  H.  LEWIS,  B.  A.,  Hastings,         ....  Ex-Officio 

The  State  Superintendent  of  Public  Instruction. 

The  HON,  STEPHEN  MAHONEY,  B.  A.',  Minneapolis,        ....  i9oi 

The  HON.  SIDNEY  M.  OWEN,  Minneapolis, 1901 

The  HON.  ALPHONSO  BARTO,  St.  Cloud, 1902 

The  HON.  THOMAS  WILSON,  St.  Paul,      ......  1902 

The  HON.  WILLIAM  M.  LIGGETT,  Benson, 1903 

The  HON.  A.  E.  RICE,  Willmar, 1903 

The  HON.  ELMER  E.  ADAMS,  B.  A.,  Fergus  Falls,  ....  1903 

The  HON.  GREENLEAF  CLARK,  M.  A.,  St.  Paul,        ....  i9o4 

The  REV.  SAMUEL  G.  SMITH,  D.  D.,  St.  Paul, 1904 


OFFICERS. 

The  HON.  JOHN  S.  PILLSBURY,  President. 

PRESIDENT  CYRUS  NORTHROP,  LL.  D.,  Corresponding  Secretary . 

STEPHEN  MAHONEY,  B.  A.,  Recording  Secretary. 

JOSEPH  E.  WARE,  Treasurer. 
(St.  Anthony  Falls  Bank.) 


Executive  Officers 


THE  UNIVERSITY. 

Cyrus  Northrop,  LL.  D.,  President. 
E.  Bird  Johnson,  B.  S..  Registrar. 
D.  W.  Sprague,  Accountant. 

THE  COLLEGES. 

William  M.  Liggett,  Dean  of  Department  of  Agriculture. 

William  S.  Pattee,  LL.  D.,  Dean  of  the  College  of  Law. 

Parks  Ritchie,  M.  D.,  Dean  of  the  College  of  Medicine  and  Surgery. 

Alonzo  P.  Williamson,  M.  D.,  Dean  of  the  College  of  Homeopathic  Medicine  and  Surgery. 

William  P.  Dickinson,  D.  D.  S.,  Secretary  of  the  College  of  Dentistry. 

Frederick  J.  Wulling,  Ph.  G.,  Dean  of  the  College  of  Pharmacy. 

Henry  Webb  Brewster,  Ph.  D.,  Principal  of  the  School  of  Agriculture. 

LIBRARY  AND  MUSEUMS. 

William  Watts  Folwell,  LL.  D.,  Librarian. 

Lettie  M.  Crafts.  B.  L.,  Assistant  Librarian. 

Ina  Firkins,  B.  L  ,  Library  Assistant. 

Anna  L.  Guthrie,  B.  A.,  Library  Assistant. 

Florence  A.  Brewster,  Librarian  of  School  of  Agriculture. 

Edith  Bo  wen,  Librarian  of  Department  of  Medicine. 

Ransom  J.  Powell,  Librarian  of  the  College  of  Law. 
Newton  H.  Winchell,  M.  A.,  Curator  of  the  Geological  Museum. 
Christopher  W.  Hall,  M.  A.,  Assistant  Curator. 
Henry  F.  Nachtrieb,  B.  S.,  Curator  of  the  Zoological  Museum. 


Allen  W.  Guild,  Superintendent  of  Buildings. 
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University  Calendar,  1 8 99-1  goo 


FIRST  TERM. 


SEPTEMBER          5  T  Entrance  examinations  and  registration. 

6  W 

7  T  " 

8  F 

9  S  "    m  "                                                1  w 

11  M  Examinations  end  and  registration  continued. 

12  T  Registration  completed  and  classes  called  at  10:45. 

15  F  (First  College  classes  organized,  1869. 

16  S      2W 

23  S     3  w 

30  S     4  w 

OCTOBER               7  S     sw 

14  S     6  w 

21  S     7  vv 

28  S     8w 

NOVEMBER           4  S     gw 

11  S     10  w 

13  M  Examinations  for  conditioned  students. 

18  S     11  w 

20  M  Examinations  for  conditioned  students. 

25  S    Term  examinations.    I  and  II  hour  work 12  w 

27  M  "  "               III  and  IV  hour  work. 

28  T  "  V  and  VI  hour  work. 

29  W  "  "               VII  and  VIII  hour  work. 

30  T  Thanksgiving  Day. 

DECEMBER           2  S     13  w 


SECOND  TERM. 


DECEMBER           4  M  Registration  for  second  term  completed. 

5  T  Classes  called  for  regular  work 

9  S  1  w 

12  T  Annual  Meeting  of  the  Board  of  Regents. 

16  S  2  w 

23  S  Holiday  Recess  begins  (no  classes) 3  w 

25  M  Christmas  Day. 


University  Calendar, 


JANUARY 


FEBRUARY 


MARCH 


i  M  New  Year's  Day. 

9  T  Work  resumed  in  all  departments. 

13  S      4w 

20  S      . . 5  w 

28  S      6w 

3  S      7w 

5  M  Examinations  for  conditioned  students. 

10  S      8w 

12  M  Lincoln's  Birthday. 

17  S QW 

18  S  University  Charter,  1868.    General  Sibley  died,  1891. 
ig  M  Examinations  for  conditioned  students. 

22  T  Washington's  Birthday— Holiday. 

24  S      iow 

3  S      11  w 

7  W  Term  Examinations,  I  and  II  hour  work. 

8  T  "  III  and  IV  hour  work. 

9  F  "  "              V  and  VI  hour  work. 

10  S  "                                VII  and  VIII  hour  work.                           12  w 


THIRD  TERM. 


MARCH 


APRIL 


MAY 


JUNE 


12 
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31 
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19 
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22 
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26 
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29 

T 

30 
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3i 

T 

1 

F 

2 

S 

Registration  for  third  term  completed. 
Classes  called  for  regular  work. 


Senior  Examinations  begin. 


4  w 

5  w 

6  w 
7w 

8  w 

9  w 

[O  w 


Term  Examinations,  I  and  II  hour  work. 
Memorial  Day— Holiday. 
Term  Examinations,  III  and  IV  hour  work. 
"  "  V  and  VI  hour  work. 

"  VII  and  VIII  hour  work. 


SUNDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 


FRIDAY 


COMMENCEMENT  WEEK. 

June  3    Baccalaureate  Service,  -  -  -  3:00  p.  m. 

Alumni  Prayer  Meeting,    -  -  -  -     10:00  a.  m. 

June  4    Senior  Class  Exercises— Announcement  by  the  class. 
June  5    Senior  Promenade— Announcement  by  class, 
June  6    Alumni  Day— Meeting  of  Alumni, 

Address  Before  College  of  Law, 
June  7    Commencement   Day— The    Twenty-eighth 

mencement. 

Graduating  Exercises, 

Alumni  Banquet  and  President's  Reception, 
June  8    Summer  Vacation  Begins, 

The  year  1900-1901  will  begin  September  4,  1900. 


8:00  p. 

M. 

7:30  p. 

M. 

-   3:00  p. 

M. 

A 

nnual  Com- 

9:00  A. 

M. 

2:00  P. 

M. 

I 

3  w 

The   University  of  Minnesota. 


PROGRAM  OF  EXAMINATIONS,  SEPTEMBER,  1899. 

The  number  placed  after  the  subjects,  when  given,  indicates   the  room  in  which  the 
examinations  will  be  held. 

Da/.  Hour.  Subjects    for    admission       For  students  conditioned  in    the 

to  the  freshman  class.  work  of  first  term  freshman  and 

sophomore  year. 

Tuesday,       8:00-10:30       fEnglish  Classics 13 

September,    10:45-1:15        *English  Composition..  1 

5  2:30-  5:00       *Elementary  Algebra.. 22 

(  *Fresh.  and  Soph.  Mathematics. 22 

Wednesday,    8:00-10-30       *Higher  Algebra 22    ■<  §Sophomore  Physics 9 

(  §Soph.  and  Fresh.  Chemistry.  ..20 

September,    10:45-  1:15  t \  Engfisn' HisSry  *\ \  ll7     4  Thresh,  and  Soph.  Latin     4 

I  Medieval  History. ...)         <  fFresh.  and  Soph.  English 13 

6  2:30-5:00       *Plane  Geometry 22 

t„uRse,av,  8:oo-M:3o    -solid Geometry 22  {!|&:!3?KfcgS±::::::2 

September,    10:45-1:15       §Chemistry 20       *Fresh.  and  Soph.  Greek 20 

7  2:30-5:00       §Physics 9 


■Po-t^at/         «.o     t«.-»«  5  JPsysiology >  or  $Soph.  and  Fresh.  Botany 2Q 

Friday,        8.30-10.30  } +ZooIogysf \3S  Jsoph.  and  Fresh.  Zoology 35 

September,    10:45-  x-i5  {  l^elk!: WW.  WW '.'. '.".'.'.  20  tSoPhoraore  History I7 

2:30-  5:00  *Latin  Grammar 


Saturday,      8:00-10:30       *Caesar 

September,    10:45-  1:15       *Cicero 

9  2:30-  5:00 


*Vergil .. 
fEnglish. 


Monday,       8:00-10:30 
September, 


*French 29 

*German 21 


Students  conditioned  in  work  of  the  first  term,  not  mentioned  in  the  above  schedule, 
will  arrange  with  the  professors  concerned  to  take  their  examinations  some  time  during 
the  week. 


*  Main  Building;    f  Library  Building;    %  Pillsbury  Hall;    §Chemical  and  Physical  Lab- 
oratory Building. 


School  of  Mines. 


The    School   of  Mines 


OFFICERS. 

Cyrus  Northrop,  LL.  D,,  President, 

OFFICERS   OF  THE  DEPARTMENT  OF  MINING   AND   METALLURGY. 

William  R.  Appleby,  M.  A.,  Professor  of  Metallurgy. 

Charles  E.  van  Barneveld,  B.  A.  Sc,  E.  M.,  Associate  Professor  of  Mining. 

Peter  Christianson,  B.  S.,  E.  M.,  Instructor  in  Metallurgy. 

Eugene  C.  Mills,  E.  M.,  Instructor  in  Mining. 

officers  of  the  department  of  geology  and  mineralogy. 
Christopher  W.  Hall,  M.  A.,  Prof  essor  of  Mineralogy  and  Geology . 
Charles  W.  Berkey,  Ph.  D.,  Instructor  in  Mineralogy . 

officers  of  the  department  of  chemistry. 
George  B.  Frankforter,  Ph.  D.,  Professor  of  Chemistry. 
Charles  F.  Sidener,  B.  S.,  Assistant  Prof  essor  of  Chemistry. 
Edward  E.  Nicholson,  M.  A.,  Assistant  Professor  of  Chemistry. 
Everhard  P.  Harding,  M.  S.,  Instructor  in  Chemistry. 

officers  of  the  department  of  mathematics  and  mechanics. 
Arthur  E.  Haynes,  M.  S.,  M.  Ph.,  D.  Sc,  Professor  of  Mathematics. 
Benjamin  F.  Groat,  Instructor  in  Mechanics. 

officers  of  the  department  of  electrical  engineering. 
George  D.  Shepardson,  M.  A.,  M.  E.,  Prof  essor  of  Electrical  Engineering. 
Frank  W.  Springer.  B.  E.  E.,  Instructor  in  Electrical  Engineering. 

OFFICERS   OF  THE  DEPARTMENT  OF   MECHANICAL  ENGINEERING. 

John  J.  Flather,  Ph.  B.,  M.  M.  E  ,  Professor  of  Mechanical  Engineering. 
Harry  E.  Smith,  M.  E.,  Assistant  Professor  of  Mechanical  Engineering. 

OFFICERS  OF  OTHER  DEPARTMENTS   GIVING   INSTRUCTION. 

Frederick  S.  Jones,  B.  A.,  Professor  of  Physics. 

William  H.  Kirchner,  B.  S.,  Assistant  Prof  essor  of  Drawing. 

John  Zeleny,  B.  S.,  Assistant  Professor  of  Physics. 

ADMISSION. 

Examinations  for  admission  will  be  held  at  the  beginning  of  the  year. 
See  calendar  and  program  of  examinations. 

Students  prevented  from  entering  at  the  beginning  of  the  year  may  be 
admitted  at  a  subsequent  date,  when  the  circumstances  are  such  as  to 
justify  the  action.  Such  students  are,  however,  at  a  great  disadvantage, 
and  all  students  expecting  to  enter  the  school  are  urged  to  be  present  at 
the  beginning  of  the  year. 

All  applicants  should  present  themselves  to  the  registrar,  who  will 
furnish  them  with  application  blanks  and  directions  how  to  proceed  with 
their  examinations  and  registration. 
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Entrance  requirements  for  September  1899. 

Students  who  present  diplomas  from  any  of  the  following  named 
schools,  or  classes  of  schools,  accompanied  by  a  certificate  showing  the 
subjects  represented  by  the  diploma,  are  admitted  to  the  freshman  class 
without  examination.  Provided,  first,  that  the  schools  granting  such  cer- 
ificate  maintain  a  full  four  years'  course  of  high  school  work;  and  second, 
no  student  will  be  admitted  if  his  certificate  shows  that  he  lacks  more  than 
four  half  year  credits,  or  one  full  year  and  one  half  year  credit,  of  the 
subjects  required  for  admission  to  the  course  for  which  he  applies. 

1.     Diplomas  of  any  of  the  following  named  Minnesota  high  schools: 


Albert  Lea, 

Little  Falls. 

Rochester. 

Alexandria. 

Luverne. 

St.  Cloud. 

Anoka. 

Mankato. 

St.  Paul- 

Austin. 

Marshall. 

Central. 

Chatfield. 

Minneapolis, 

Cleveland. 

Crookston. 

Central. 

Humboldt. 

Duluth. 

East  Side. 

Mechanic  Arts. 

Faribault. 

North  Side. 

St.  Peter. 

Fergus  Falls. 

South  Side. 

Sauk  Center. 

Glencoe. 

Stanley  Hall. 

Spring  Valley. 

Hastings. 

Minneapolis  Academy. 

Stillwater. 

Henderson. 

Northfield. 

Waseca. 

Hutchinson. 

Owatonna. 

Willmar. 

Lake  City. 

Pillsbury  Acad.,  Owatonna. 

Winona. 

Litchfield. 

Red  Wing. 

Worthington. 

The  diplomas  will  be  accepted  for  all  that  they  represent  of  work 
actually  completed.  If  subjects  required  for  admission,  have  been  omitted 
by  the  student  in  his  preparatory  work,  he  will  be  conditioned  in  those  sub- 
jects and  will  be  required  to  make  them  up,  notwithstanding  his  diploma. 

2.  Diplomas  from  the  advanced  course  of  Minnesota  normal 
schools. 

3.  Diplomas  of  any  high  school  under  the  supervision  of  the 
State  High  School  Board  on  the  following  conditions: 

(a)  That  the  applicant  present  State  High  School  Board  certificates 
for  eight  (8)  of  the  twelve  (12)  year-credits  (exclusive  of  readings 
in  English  classics)  required  for  admission  to  the  University. 

(b)  That  he  present  in  the  form  prescribed  by  the  University  the  cer- 
tificate of  the  principal  of  the  high  school  for  the  remaining  four 
(4)  year-credits,  and  for  a  satisfactory  course  of  reading  in  English 
classics. 

4.  Diplomas  of  schools  in  other  states  which  would  entitle  the 
holder  to  admission  to  the  freshman  class  of  other  reputable  colleges 
or  universities. 

Blanks  for  the  certificates  mentioned  above  may  be  obtained  from  the 
registrar  of  the  University,  No  other  forms  of  certificate  will  be  ac= 
cepted. 

5.  High  School  Board  certificates  will  be  accepted  in  lieu  of  an 
examination  in  the  subjects  which  they  represent.     Candidates  for 


School  of  Mines*  1 1 

admission,  holding  such  certificates,  should  present  them  to  the  registrar  at 
the  time  of  making  application  for  admission. 

6.  Candidates  for  admission  who  have  credentials  recognized 
by  other  reputable  colleges  or  universities,  not  included  in  the  fore- 
going list  should  present  their  credentials  upon  making  application,  and 
take  the  examinations  prescribed  by  the  enrollment  committee.  The 
result  of  the  examinations  will  be  considered,  together  with  the  other  cre- 
dentials, and  each  case  will  be  passed  upon  by  the  enrollment  committee 
and  proper  credit  will  be  allowed. 

In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to 
take  supplementary  examinations,  if  he  does  not  sustain  himself  cred= 
itably  in  his  course. 

Partial  records  will  not  be  accepted,  and  will  not  exempt  the  holder 
from  the  examinations,  even  in  the  subjects  which  they  represent. 
(An  exception  is  made  in  the  case  of  High  School  Board  certificates.)  That 
is,  the  certificates  of  principals  of  first-class  high  schools,  and  other  recog- 
nized schools,  will  not  be  accepted  for  persons  who  have  not  completed  the 
course  prescribed  and  been  regularly  graduated  by  the  said  school. 

The  enrollment  committee  will  meet,  to  examine  candidates  with  par- 
tial records,  on  the  three  first  Mondays  of  each  term.  All  candidates  who 
present  partial  records  after  that  date  will  be  obliged  to  wait  until  the  fol- 
lowing term  to  be  admitted.  The  examination  of  all  such  candidates  will 
be  conducted  by  the  enrollment  committee  and  may  bean  oral  examination. 

The  enrollment  committee  will  meet  every  day  during  the  week 
commencing  Sept.  5th,  in  room  24,  Pillsbury  Hall,  at  9  o'clock  a.  m. 

Entrance  requirements  for  1900  and  thereafter : 

I.  The  University  will  admit  graduates  from  any  high  school  under 
the  supervision  of  the  State  High  School  Board  on  the  following  conditions: 

(1.)  That  the  applicant  present  State  High  School  Board  certificates 
for  eight  (8)  of  the  twelve  (12)  year-credits  (exclusive  of  reading  in  English 
classics)  required  for  admission  to  the  University. 

(2).  That  he  present  in  the  form  prescribed  by  the  University,  the  cer- 
tificate of  the  principal  of  the  high  school  foi  the  remaining  four  (4)  year- 
credits,  and  for  a  satisfactory  course  of  reading  in  English  Classics. 

II.  The  faculty  has  a  standing  committee  of  inspection  for  all 
academies  and  high  schools  not  under  the  State  High  School  Board  super- 
vision, whether  within  the  state  or  elsewhere,  and  graduates  from  such 
schools  as  are  approved  by  this  committee,  are  admitted  to  the  University  on 
presenting,  in  such  form  as  the  University  may  prescribe,  the  principal's 
certificate  covering  all  the  work  required  in  the  respective  courses,  for  ad- 
mission to  the  University. 

Credits  in  any  subject  not  covered  by  the  certificate,  may  be  obtained 
by  examination  at  the  University. 
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All  schools  not  under  the  supervision  of  the  State  High  School  Board, 
desiring  to  be  accredited  to  the  University,  should  make  early  application 
for  inspection. 

Advanced  Standing==The  University  accepts  records  from  all  repu= 
table  colleges  for  credit  to  advanced  standing.  Such  records  are  ac- 
cepted so  far  as  they  are  equivalent  to  the  work  done  in  this  University. 
Records  from  other  institutions  should  show: 

i.    The  subject  studied;  if  a  language,  the  work  read,  etc. 

2.  The  time  spent  upon  each  subject. 

3.  The  result— it  is  sufficient  to  state  that  the  subject  was  creditably 
completed. 

Records  from  institutions,  whose  entrance  requirements  are  not  essen- 
tially equivalent  to  the  requirements  of  this  University,  will  not  be  accepted 
unquestioned;  the  credit  to  be  allowed  will  be  decided  in  individual  cases 
by  the  enrollment  committee. 

CHOOSING   OF    COURSES. 

The  courses  of  this  school  are  open,  free  of  all  charge  for  instruction,. 
to  all  persons  over  fourteen  years  of  age,  whether  residents  of  the  State  or 
not.  Applicants  are  free  to  select  their  course  of  study  on  admission,  but 
cannot  thereafter  change,  except  as  allowed  by  vote  of  the  faculty. 

DAILY    ROUTINE. 

The  morning  session  begins  at  8:30  o'clock;  a  general  assemby  of  faculty 
and  students  is  held  each  day  at  10:25  o'clock,  at  which  there  are  brief  and 
simple  religious  exercises. 

EXAMINATIONS. 

At  the  close  of  each  term,  examinations  are  held  in  the  studies  of  the 
term.  In  order  to  be  "passed"  the  student  must  obtain  seventy-five  per  cent. 
In  determining  the  standing  of  a  student  in  any  subject  the  result  of  his 
daily  work  in  that  subject  is  combined  with  the  result  of  the  final  examina- 
tion in  the  ratio  of  two  to  one. 

Students  who  pursue  any  subiect  unsuccessfully  are  reported  as  "incomplete,"  "con- 
ditioned" or  "failed."  "Incomplete"  worked  must  be  made  up  within  one  term,  at  the 
convenience  of  the  professor  concerned,  or  become  a  "condition,"  subject  to  the  rule 
governing  conditions.  "Conditions"  not  made  up  before  the  subject  is  offered  again 
become  "failures,"  subject  to  rule  governing  failures.  "Failures  must  be  taken  over  again 
in  class.  The  examinations  for  conditioned  students  are  held  at  the  beginning  of  the  fall 
term  in  the  work  of  the  fall  term;  at  the  beginning  of  the  winter  term  in  the  work  of  the 
winter  term;  and  at  the  beginning  of  the  spring  term  in  the  work  of  the  spring  term. 

A  student  who  at  any  time  is  deficient  in  more  than  four  studies  of  four 
hours  per  week,  loses  his  class  rank  and  is  regarded  as  a  member  of  the 
next  lower  class. 

Students  whose  absences  in  any  term  exceed  four  weeks  in  the  aggre- 
gate, are  not  permitted  to  take  the  term  examinations  without  special 
permission  of  the  faculty. 
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DELINQUENT   STUDENTS. 

Any  student  of  the  freshman  class  who  receives  a  "condition"  or  a  "fail- 
ure"' in  each  of  the  four  subjects  of  the  first  term,  or  on  four  of  these  sub- 
jects in  the  first  and  second  terms,  will  be  dropped  from  the  rolls  of  the 
University,  and  not  be  allowed  to  re-enter  the  University  until  further 
preparation  has  been  secured. 

FEES. 

All  students  in  the  college  are  required  to  pay  an  incidental  fee  of  five 
dollars  per  term.  No  reduction  is  made  for  late  entrance  or  for  leaving 
before  the  end  of  the  term.  In  addition  to  this  fee,  students  who  take  work 
in  laboratories  are  charged  a  sum  sufficient  to  cover  the  cost  of  material 
and  breakage. 

GRADUATION. 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty, 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examination  in  any  subject;  and  if  such  person  pass  in 
all  the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate 
degree,  provided  however,  that  at  least  one  full  year  be  spent  at  the 
University,  before  such  degree  shall  be  granted,  and  provided,  the  exami- 
nation, in  every  case,  be  held  before  a  committee  of  the  faculty  appointed 
for  that  purpose. 


REQUIREMENTS  FOR  ADMISSION  TO  THE 
FRESHMAN  CLASS. 


English. 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  part  of  prepara- 
tory schools,  the  requirements  in  English  are  outlined  below  somewhat  in  detail. 

English  Classics— (a) . 

A  critical  reading,  in  class,  of  English  masterpieces,  with  composition  work  based  upon 
the  same.    The  following  lists  are  suggested  as  well  adapted  for  such  study. 

For  the  year  iqoo-iqoi— Shakspere,  "Macbeth;"  Milton,  "Patadise  Lost,"  books  i  and  ii; 
Burke,  "Conciliation  with  America;"  Macaulay,  essays  on  "Milton"  and  "Addison." 

For  the  year  iqoi-iqo2—  Shakspere,  "The  Merchant  of  Venice;"  Burke,  "Conciliation 
with  America;"  Scott,  "Marmion;"  Macaulay,  "Life  of  Samuel  Johnson." 

For  the  year  iqo2-iqo3— Shakspere,  "The  Merchant  of  Venice;"  Dryden,  "Palamon  and 
Arcite;"  "The  Sir  Roger  de  Coverley  Papers"  in  "The  Spectator;"  Tennyson,  "The 
Princess;"  Lowell,  "The  Vision  of  Sir  Launfal." 

In  the  study  of  these  works  the  student  should  come  to  know  the  leading  facts  connected 
with  the  author  and  his  time;  he  should  be  familiar  with  the  subject  matter  of  the 
work;  thoroughly  at  home  with  the  story;  and  have  a  clear  idea  of  the  form  and 
structure  of  the  work. 
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The  teacher  should  call  for  frequent  written  exercises,  such  as  will  naturally  suggest 
themselves.  For  instance,  in  "The  Merchant  of  Venice,"  the  following  are  among 
topics  that  might  be  selected: 
The  historical  setting  of  the  play;  the  Jew  in  Europe,  as  depicted  by  the  play;  Shak- 
spere's  purpose  in  the  character  of  Shylock— to  make  him  hateful  or  an  object  of  pity; 
Portia's  judgments;  the  comparison  of  certain  characters. 
English  classics—  (b). 

A  less  critical  knowledge  of  other  standard  or  classic  works,  which  may,  perhaps,  be  read 
by  the  student  at  home,  with  written  reports  and  brief  oral  discussions  in  class. 
Somewhat  greater  latitude  is  to  be  allowed  here.  The  following  works  are  noted  as 
indicative  of  the  minimum  amount  of  work  expected: 

At  least  two  of  Shakspere's  plays,  beside  the  one  studied  critically. 
One  of  Irving's  works. 
One  of  Hawthorne's  novels. 
Stevenson's  "The  Black  Arrow." 
One  of  Webster's  orations. 
In  the  case  of  graduates  of  schools  under  the  supervision  of  the  State  High  School 
Board,  and  of  other  accredited  schools,  the  University  will  accept  the  principal's  cer- 
tificate, that  a  course  of  such  reading,  equivalent  to  three  hours  per  week,  for  three 
years  of  the  high  school  course,  has  been  satisfactorily  completed.    Other  candidates 
for  admission,  who,  under  the  above  rule,  are  not  exempt  from  examination,  in  this 
subject,  will  be  required  to  write  an  essay  of  not  less  than  two  hundred  and  fifty 
words  upon  a  theme  connected  with  one  of  the  following  named  works: 

(a)  Shakspere,  "Macbeth";  Milton,  Paradise  Lost"— books  i  and  ii;  Burke,  "Conciliation 
with  America";  Carlyle  essay  on  "Burns". 

(b)  Any  two  of  Shakspere's  plays,  beside  the  one  studied  critically. 
One  of  Irving's  works. 

One  of  Hawthorne's  novels. 
Stevenson's  "The  Black  Arrow." 
One  of  Webster's  orations. 

English  Composition  and  Rhetoric,    (one  year). 

Candidates  are  expected  to  show  a  familiarity  with  the  principles  and  technical  terms  in 
ordinary  high  school  texts  upon  the  subject,  whether  acquired  by  the  direct  study  of 
such  texts,  or  mainly  by  the  study  of  selected  English  masterpieces.  It  should  not  be 
forgotten  that  the  main  purpose  of  this  subject  is  to  teach  the  student  to  use  language 
correctly  and  forcibly.  To  this  end  the  student  should  be  given  constant  exercise  in 
composition  writing.  A  knowledge  of  the  subject  matter  of  the  texts  used  will  be  con- 
sidered of  less  importance  than  the  demonstration  of  ability  to  write  good  English. 
A  full  year  of  work  in  the  high  school,  five  hours  per  week,  should  be  devoted  to  this 
subject.  Examination  questions  will  be  sent  out  by  the  State  High  School  Board,  to 
all  schools  taking  the  examinations  under  the  supervision  of  the  board. 
Elementary  Algebra  (one  year). 

The  elementary  algebra  of  any  one  of  the  following  authors  will  furnish  the  necessary 
preparation:  Ray,  Greenleaf,  Wells,  Sensenig,  Thompson  and  Quinby,  Wentworth 
(School),  Taylor  (academic),  Milne  (high  school),  Stringham-Smith,  Collins.  If 
Olney's  Complete  Algebra  or  Wentworth's  Elements  of  Algebra  be  used,  selections 
may  be  made  equivalent  to  the  above. 
Higher  Algebra  (one-half  year). 

Factoring  highest  common  divisor,  lowest    common    multiple,  fractions,   involution, 
evolution,  theory    of  exponents  and  radicals    (including  imaginaries)   as  found  in 
Olney's  University  Algebra  or  equivalent. 
A  fuller  treatment  of  these  subjects  than  is  found  in  elementary  algebras  is  required, 
inasmuch  as  the  work  of   the  freshman  class  in  higher  algebra  does  not  include  them. 
Wentworth's  College  or  Higher  Algebra,  Wells'  College  Algebra,  Olney's  University  Al- 
gebra, or  an  equivalent,  will  furnish  the  necessary  preparation.     In  this  college  the  subject 
is  continued,  using  Hall  &  Knight's  College  Algebra  (Sevenoaks  edition). 
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Plane  Geometry  (one  year)— Phillips  and  Fisher,  Wentvvorth,  or  equivalent;  including  the 
unsolved  problems. 

Solid  Geometry  (one-half  year)— Phillips  and  Fisher,  Wentworth,  or  equivalent;  including 
the  exercises. 

Chemistry  (one  year)— The  non-metallic  elements,  as  presented  in  the  elementary  text- 
books, such  as  Remsen's,  Williams',  etc. 

In  addition  to  the  above  named  required  subjects,  for  which  substitutes  cannot 
be  accepted,  the  student  shall  present  evidence  of  preparation  in  seven  year-credits 
to  be  chosen  from  the  following  list: 

History  of  Greece  and  Rome  (one-half  year). 

The  history  of  Greece  and  Rome  should  be  made  a  study  of  the  evolution  of  Greek  and 
Roman  institutions.  Events  should  be  considered  in  their  bearing  on  that  evolution. 
Any  good  outline  history  will  answer  as  a  text-book;  but  it  should  be  supplemented  by 
other  material.  It  should  be  noted  that  a  definite  portion  of  the  examination  will  be 
devoted  to  geography.  A  full  half  year  in  the  high  school  should  be  devoted  to  this 
subject. 

Europe  in  the  Middle  Ages  (one-half  year). 

The  topics  to  which  special  attention  is  called  are  the  disintegration  of  the  Empire  of 
the  West,  Teutonic  settlements  and  organization,  the  Empire  of  the  Franks,  the  Holy 
Roman  Empire,  feudalism,  the  medieval  church,  the  crusades,  the  free  cities,  and  the 
rise  of  national  monarchies.  At  least  a  half  year  is  expected  to  be  given  to  this  sub- 
ject in  high  schools.  Applicants  may  offer  an  equivalent  in  English  history,  but  they 
will  find  themselves  better  fitted  for  the  history  in  the  college  classes  if  they  have  pre- 
pared in  the  history  of  the  middle  ages. 

One  year's  work  in  civil  government  will  be  accepted  in  lieu  of  the  history  as  outlined 
above. 

Physics  (one  year)— The  candidate  should  be  familiar  with  the  subject  as  presented  in  Car- 
hart  &  Chute,  Nichols,  Gage,  Avery,  or  similar  text-books.  This  is  equivalent  to  a 
year's  preparatory  work  with  laboratory  practice. 

Physiology,  ~\ 

Botany, 

Astronomy,  )■ — (one-half  year  each). 

Geology,  | 

Zoology,  J 

English— (a)  (one  year). 

History  of  English  literature.  Applicants  will  be  required  to  show  an  acquaintance  with 
the  chief  writers  and  events,  from  Shakspere  to  the  present  time. 

(b)— (one  year). 

.  A  second  year's  work  in  English  literature.  The  examination  will  require  an  acquaint- 
ance with  the  chief  authors  and  events  from  Chaucer  to  Shakspere,  and  a  thorough 
study  of  the  following  English  classics: 

For  the  year  1900-01— Chaucer,"The  Prologue"  and  "The  Nonne  Preestes'  Tale;"  Spencer 
"The  Faerie  Queene,"  book  i,  cantos  i  to  iv;  Shakspere,  "As  You  Like  If  and 
"Julius  Caesar."  Bacon,  '  Essays;"  More,  "Utopia;"  Milton,  "Lycidas"  and  "Comus;" 
Johnson,  "Rasselas." 

For  the  year  1901-1902— Chaucer.  "The  Knightes  Tale,"  Spencer,  "The  Faerie  Queene," 
book  i,  cantos  i  to  iv;  More,  "Utopia;"  Bacon,  "Essays;"  Marlowe,  "Dr.  Faustus;" 
Shakspere,  "The  Merchant  of  Venice"  and  "The  Tempest;"  Milton,  L' Allegro,"  "II 
Penseroso,"  and  "Areopagitica." 

Either  of  the  following  named  works  will  be  found  useful  as  an  outline  of  the  course 
and  as  a  basis  of  work:  S.  A.  Brooke's  Primer  of  English  Literature,  or  Pancoast's  Intro- 
duction to  English  Literature. 
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German   (two  years). 

(a)  Joynes-Meissner.  (b)  Whitney's  German  Reader  or  Boisen's  German  Prose,  and 
Buchheim's  German  Poetry,  (c)  Niebuhr's  Heroen  Geschichten.  (d)  Goethe's  Ses- 
enheim.  Reference  grammar,  Whitney's  or  Brandt's.  Equivalents  will  be  accepted 
in  lieu  of  the  above  texts. 

French  (two  years). 

{a)  Chardenal's  Course,  first  two  books  of  Telemaque.  (b)  Whitney's  French  Gram- 
mar; Historiettes  Modernes,  by  C.  Fontaine;  Le  Francais  Pratique,  by  Paul  Bercey, 
translation,  English  to  French,  from  Blouet's  Primer  of  French  Composition. 

Latin  Grammar  (one  year). 

This  will  include  the  subjects  of  orthography,  etymology  and  syntax,  as  found  in 
Harkness,  Allen  &  Greenough,  or  Bennett's  Latin  Grammar.  Proficiency  is  par- 
ticularly de«ired  in  the  following  subjects:  classification  of  letters;  rules  of  pho- 
netic changes  as  given  in  sections  19-36,  inclusive,  in  Harkness,  or  sections  9-11 
(and  elsewhere)  in  Allen  &  Greenough;  the  analysis  of  the  verb  forms;  the  rules 
of  syntax  and  the  principal  parts  of  the  irregular  verbs. 

Ccesar  (one  year). 

First  four  books  of  the  Gallic  war.  Special  attention  should  be  paid  to  the  translation 
of  passages  of  the  text  into  correct  and  idiomatic  English;  grammatical  questions 
connected  with  the  text;  more  especially  on  the  subjunctive  mood,  indirect  discourse 
and  the  sequence  of  tenses.  The  pupil  should  be  able  to  rewrite  in  oratio  recta  all  the 
passages  of  oratio  obliqua  that  occur  in  these  books.  The  student  is  expected  to  be 
familiar  with  the  life  of  Caesar  and  an  account  of  his  wars,  especially  those  carried  on 
in  Gaul,  with  the  geography  of  that  country,  and  the  location  of  the  different  tribes 
mentioned  in  the  text;  the  organization  of  the  Roman  army;  the  method  of  reckoning 
time,  distance,  etc. 

Cicero  (one  year) . 

Six  orations:  four  against  Catiline,  and  any  two  of  three  following:  "Poet  Archais  " 
"Ligarius,"  and  "Marcellus."  A  knowledge  of  the  following  subjects  will  be  expected 
of  the  student:  translation  of  passages  of  the  text  into  correct  and  idiomatic  English; 
grammatical  questions,  more  especially  in  the  syntax  of  the  cases,  the  infinitive  mood 
and  participles;  composition  of  words  as  given  in  sections  313-343  of  Harkness' gram- 
mar, historical  and  geographical  references  found  in  the  text;  the  life  of  Cicero  and 
the  history  of  his  times,  and  of  the  Catilinian  conspiracy;  the  antiquities  connected 
with  the  text,  particularly  the  Roman  Senate,  its  origin,  constitution,  powers,  duties, 
etc.;  the  functions  of  the  consulship,  praetorship  and  other  offices. 

Vergil  (one  year). 

Six  books  of  yEneid.  In  addition  to  translation  into  English,  an  acquaintance  with  the 
following  subjects  will  be  required:  peculiarities  in  the  form  and  construction  of 
words;  the  life  of  Vergil,  and  an  account  of  his  times  and  writings;  the  geography, 
antiquities,  biographies  and  mythology  connected  with  the  text 

Greek  Grammar  (one  year) .    Brook's  Attic  Greek  or  other  grammar. 
Anabasis  (one  year).    Four  books. 
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Special    Statement 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz.: 
Mining  Engineering  and  Metallurgy;  leading  to  the  degree  of  Engineer  to 
Mines  (E.  M.)  and  Metallurgical  Engineer  (Met.  E.)  respectively. 

Candidates  for  advanced  standing  must  pass  a  satisfactory  examination 
for  admission  and  also  upon  those  studies  which  have  been  pursued  by  the 
class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  such  standing  as 
their  credentials  or.  the  examinations  taken  under  the  direction  of  the  faculty 
of  this  school  may  entitle  them. 

Unclassed  students  are  admitted  to  pursue,  under  the  direction  of  the 
faculty,  one  or  two  lines  of  study  selected  from  some  regular  course.  Such 
students  must  be  persons  of  mature  years,  and  present  preparation  sufficient 
to  admit  them  to  the  freshmen  class.  Persons  of  mature  years  who  shall 
give  satisfactory  evidence  of  ability  to  do  with  credit  the  work  applied  for 
may  be  admitted  by  vote  of  the  faculty. 

Students  in  the  college  of  science,  literature  and  the  arts,  in  the  college 
of  engineering  and  mechanic  arts,  and  school  of  technical  and  applied 
chemistry,  who  contemplate  taking  a  degree  in  this  school  after  completing 
their  course,  are  recommended  to  select  their  electives  with  reference  to  as 
full  a  preparation  as  possible  for  the  technical  work  of  the  course  they  pur- 
pose to  enter. 

Fees— A  registration  fee  of  five  dollars  is  required  at  the  beginning  of 
each  term. 

The  various  laboratory  fees  are  as  follows: 

Chemical  laboratory per  term,  $5.00 

Mineralogical  "  "  2.oo 

Assaying  "  <«  5  00 

Physical  "  •«  2  J0 


Mechanical 


3.00 
5.00 


Electrical  "  

Oretesting       "  <■  5  0O 

The  visits  to  the  mines  made  by  the  sophomore  and  junior  classes  cost 
the  student  between  fifty  and  sixty  dollars. 
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Books  cost  about  as  follows: 

Freshman  year $12  00  to  $15.00 

Sophomore''     5.00  to      8.00 

Junior  "    iS.oc  to    25.00 

Senior  "    10.00  to    30.00 

A  number  of  books  are  recommended  to  the  student,  but  the  purchase 
of  them  is  optional.  The  lower  estimates  given  will  cover  the  cost  of  books 
that  must  be  purchased. 

A  set  of  draughting  instruments  must  be  purchased  by  the  freshman 
class.     The  necessary  instruments  will  cost  about  eight  dollars. 

SUMMARY  OF  EXPENSES. 

FRESHMAN  YEAR. 

Matriculation  fee $15.00 

Chemical  laboratory  fee 15.00 

Mineralogical  laboratory  fee 4.00 

Physical  laboratory  fee 2.00 

Assaying  laboratory  fee 5.00 

Books.... 13.00 

Draughting  instruments 8.00 

Note  books  and  supplies 2.00 

$64  00 

SOPHOMORE   YEAR. 

Matriculation  fee $15.00 

Chemical  laboratory  fee i5-oo 

Physical  laboratory  fee 6.00 

Visit  to  the  mines 60.00 

Books 7  00 

Note  books  and  supplies 2.00 

105.00 

JUNIOR  YEAR. 

Matriculation  fee $15.00 

Visit  to  the  mines 60.00 

Book  s 20. 00 

Note  books  and  supplies 2.00 

Chemical  laboratory  fees 15  00 

$112.00 

SENIOR   YEAR. 

Matriculation  fee $15.00 

Electrical  laboratory  fee 5-co 

Ore  testing  laboratory  fee 10.00 

Mechanical  laboratory  fee 3-00 

Books 20. co 

Note  books  and  supplies 2  oo 

$55.00 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00  per 
week. 

Room  rent  varies  from  $5.00  to  $10.00  per  month. 

With  two  occupying  one  room  the  rent  per  student  would  be  consider- 
ably lower. 
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Organization*    The  organization  of  the  School  of  Mines  dates  ba< 
1889  when  the  general  faculty  of  the  University  recommended  to  the  Board 
of  Regents  its  establishment.      In  1891  the  Legislature  of  the  State  of  Min- 
nesota voted  an  appropriation  ior  establishing  and   equipping  the  school. 
Two  annual  appropriations  have  since  been  made  for  its  support. 

Location.  The  University  of  Minnesota  is  located  in  the  city  of  Minne- 
apolis on  the  east  bank  of  the  Mississippi  river,  and  the  School  of  Mines 
has  its  buildings  and  laboratories  on  the  same  ground.  Students  of  the 
School  of  Mines  have  therefore  all  the  opportunities  afforded  by  a  large 
university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with  sev- 
eral important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center  transportation  at  special  rates  is  readily  obtained. 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana  and  in  the  coal  mines  of  Pennsylvania. 

At  least  two  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

Library.  The  library  consists  of  about  six  hundred  volumes.  This 
number  represents  only  those  works  that  treat  directly  of  mining  and  metal- 
lurgical subjects. 

This  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similiar  books  of  reference.  The  students  have  also  ac- 
cess to  a  very  complete  private  library,  as  well  as  the  Minneapolis  public 
library,  which  contains  an  exceptionally  large  and  valuable  set  of  publica- 
tions on  subjects  relating  to  mining  and  metallurgy.  The  leading  periodi- 
cals are  accessible  to  all.  Constant  references  in  lectures  compel  the 
student  to  keep  himself  well  informed  as  to  the  latest  methods,  machinery 
and  changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 

Photography.  Photographs  of  surface  and  underground  appliances, 
metallurgical  plants,  copies  of  drawings  and  other  photographs  are  indis- 
pensible  to  the  study  of  mining  and  metallurgy.  With  the  report  of  his 
field  work  every  student  is  expected  to  present  photographs,  as  well  as 
sketches,  of  various  objects  under  consideration.  There  is  also  a  very 
complete  set  of  lantern  slides  illustrating  the  principal  methods  of  under- 
ground workings  and  metallurgical  plants,  at  home  and  abroad.  Several 
hundred  slides  have  been  made  in  the  department's  laboratory  which  bear 
directly  on  the  work  done  in  Minnesota  and  the  neighboring  northwest. 
Many  valuable  photographs  are  constantly  being  made.  Blue  prints  of 
these  are  given  students  as  illustrations.  Much  time  is  thus  saved  usually 
spent  in  making  sketches  and  diagrams. 
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The  work  falls  under  the  following  subdivisions,  supplemented  by  thor- 
ough, courses  in  physics,  chemistry,  mineralogy  and  geology: 

{a)  Assaying — to  determine  if  ore  has  value  for  treatment,  (o)  Mining 
engineering — to  furnish  material  for  treatment.  (c)  Ore  testing — to  deter- 
mine best  method  of  treatment.  (d)  Ore  dressing — furnishing  products 
for  metallurgical  treatment,  (e)  Metallurgy — smelting  and  refining  of  ores 
and  ore  dressing  products;  reduction  to  metals. 

DEPARTMENT  OF  MINING  ENGINEERING. 

Mining  engineering  is  divided  among  the  sophomore,  junior  and  senior 
years,  and  the  subjects  given,  together  with  the  sequence  necessary,  are 
stated  in  the  accompanying  outline  of  the  course. 

Until  the  second  term  of  the  junior  year  the  course  consists  of  lectures 
and  recitations  only.  In  the  subsequent  work,  text-books  are  used  in  con- 
nection with  lectures. 

In  the  senior  year,  problems  in  pumping,  ventilation  and  similar  sub- 
jects become  an  important  part  of  the  work. 

Field  work  in  mining.  At  the  close  of  the  sophomore  year  the  students 
are  required  to  spend  four  weeks  in  some  of  the  neighboring  mining  regions 
studying  the  work  performed  by  the  miners. 

At  the  close  of  the  junior  year  a  second  visit  to  the  mining  regions  is 
made  for  the  purpose  of  making  mine  and  geological  surveys  and  studying 
mining  methods. 

Conditioned  students  are  not  allowed  to  take  field  work,  until  conditions 
are  removed. 

Designs  and  specifications.  The  student  makes  working  drawings  or 
mine  cars,  skips  and  other  parts  of  a  mine's  equipment  that  are  usually  de- 
signed and  made  at  the  mine. 

Mine  surveying.  The  work  in  surveying  is  designed  solely  for  mining 
engineers.  In  the  freshman  year,  third  term,  the  work  consists  of  the 
elements  of  plane  surveying  with  special  reference  to  the  computations 
necessary. 

Field  work  in  surveying— Course  X.  The  month  of  June,  following 
the  close  of  the  freshman  year,  is  spent  in  practicing  plane  surveying.  About 
one  hour  per  day  is  given  to  lectures  or  recitations  and  the  remainder  of  the 
day  to  field  work. 

The  students  are  divided  into  squads  of   two  and    each   is    required   to 
complete  the  following  exercises  and  surveys, 
i.     Ranging. 

2.  Chaining. 

3.  Compass  reading. 

4.  Determination  of  length  of  pace. 

5.  Survey  of  a  large  area  by  pacing  and  hand  compass. 

6.  Adjustment  of  hand  levels  and  practice  in  leveling. 

7.  Adjustment  and  use  of  wye  levels. 
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8.  Adjustment  of  mining  transit. 

9.  Reading  angles. 

i~.  1  raverse  with  steel  tape, 

11.  Azimuth  traverse  with  stadia. 

12.  Observation  on  polaris  for  meridian. 

13.  Survey  of  a  mining  claim  according  to  the  regulations  of  the  U.  S. 

Government. 

14.  Measurement  of  earthwork. 

15.  Laying  out  railroad  tangents,  curves  and  crossings. 

Each  squad  must  provide  itself  with  a  25-foot  steel  tape  graduated  to 
tenths. 

This  course  is  open  only  to  those  who  have  taken  Course  IX  or  its  equiv- 
alent. 

During  the  first  term  of  the  junior  year  mine  mapping  is  studied  and 
practiced,  and  in  the  third  term  of  this  year  the  higher  theoretical  work  in 
plane  and  mine  surveying  is  studied.  During  the  visit  to  the  mines  which 
closes  the  work  of  the  junior  year  a  survey  of  some  mine  or  part  of  a  mine 
is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  furnished  stu- 
dents for  making  these  surveys. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing  extend 
through  the  first  and  second  terms  of  the  junior  year,  and  comprise  the  de- 
tailed study  of  ore  dressing  and  concentrating  machinery,  together  with  the 
study  of  typical  combinations  of  dressing  machines  as  found  in  the  several 
mining  districts  of  the  United  States. 

In  connection  with  the  theoretical  work  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year  experimental  work  in  ore  concentration  will  be 
conducted. 


COURSE   IN  MINING  ENGINEERING. 

FRESHMAN   YEAR. 

FIRST  TERM. 

Algebra  (Mathematics  I)— 3  hours,  Prof.  Haynes. 

Chemistry  (Chemistry  I)— 42  hours,  Prof.  Frankforter. 

Drawing  (Drawing  I— 42  hours.  Prof.  Kirchner. 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I)  42  hours,  Prof.  Hall  and  Dr.  Berkey, 

Plane  trigonometry  Mathematics  II)— 2  hours,  Prof.  Haynes. 

SECOND  TERM. 

Algebra  (Mathematics  I)— 3  hours,  Prof.  Haynes. 

Assaying  (Metallurgy  I)— 2  hours,  Prof   Appleby. 

Assaying  (Metallurgy  I)— 22  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Chemistry  (Chemistry  II)— 42  hours,  Mr.  Nicholson. 

Constructive  geometry  (Drawing  II)— 52  hours,  Prof.  Kirchner. 

Mineralogy  (Geology  and  Mineralogy  II)  — 4 2  hours,  Prof.  Hall  and  Dr.  Berkey. 

Trigonometry  (Mathematics  1) — 2  hours,  Prof.  Haynes. 
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THIRD  TERM. 

Analytical  geometry  (Mathematics  IV)— 2  hours,  Prof.  Haynes. 

Assaying  (Metallurgy  I) — 2  hours,  Prof.  Appleby. 

Assaying  laboratory  (Metallurgy  I)—  42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Chemistry  (Chemistry  III)— 42  hours,  Mr.  Nicholson. 

Descriptive  geometry  (Drawing  III) — 4  hours,  Prof.  Kirchner. 

Spherical  trigonometry  (Mathematics  III)— 2  hours,  Prof.  Haynes. 

Surveying  (Mining  IX)— 3  hours,  Mr.  Mills. 

SUMMER  WORK— MONTH   OF  JUNE. 

Surveying  (Mining  X)— 4  weeks,  Prof,  van  Barneveld  and  Mr.  Mills. 


SOPHOMORE    YEAR. 

FIRST  TERM. 

Analytical  geometry  (Mathematics  IV)— 5  hours,  Prof.  Haynes. 
Chemistry  (Chemistry  IV)— 42  hours,  Prof.  Sidener. 
Descriptive  geometry  (Drawing  IV)— 22  hours,  Prof.  Kirchner. 
Elementary  mechanics  (Physics  I) — 4  hours,  Prof.  Jones. 
Mining  (Mining  I)— 1  hour,  Prof,  van  Barneveld. 
Topographic  drawing  (Drawing  VII— 22  hours,  Prof.  Kirchner. 

SECOND  TERM. 

Chemistry  (Chemistry  V)— 42  hours,  Prof.  Sidener. 

Differential  calculus  (Mathematics  V)— 5  hours.  Prof.  Haynes. 

Mining  (Mining  1)—  1  hour,  Prof,  van  Barneveld. 

Physics  (Physics  II)— 4  hours,  Prof.  Jones. 

Working  drawings  (Drawing  V)— 42  hours,  Prof.  Kirchner. 

THIRD   MERM. 

Chemistry  (Chemistry  VI)— 42  hours,  Prof.  Sidener. 

Integral  calculus  (Mathematics  VI  and  VII)— 5  hours,  Prof.  Haynes. 

Machine  drawing  (Drawing  VI>— 22  hours,  Prof.  Kirchner. 

Mining  (Mining  I)— 2  hours,  Prof,  van  Barneveld. 

Physics  (Physics  III)— 4  hours,  Prof.  Jones. 

SUMMER  WORK— MONTH   OF   MAY. 

Mining  (Mining  II)  >      .   t„--i„    5  Prof,  van  Barneveld,   Prof.  Appleby,  Mr. 

Metallurgy  (Metallurgy  XII)  J""4  weeKS'  \     Christianson  and  Mr.  Mills. 


JUNIOR   YEAR. 

FIRST  TERM. 
Chemistry  (Chemistry  XVI)— 42  hours,  Prof.  Frankforter. 
Geology  \  gggg  »<*    Mineralogy,  j  _4  hourSi  Pro{  Hall 

Mechanics  (Mechanics  I)— 5  hours.  Mr.  Groat. 
Metallurgy  (Metallurgy  V)— 3  hours,  Prof.  Appleby. 
Mine  mapping  (Mining  XI)— 22  hours,  Prof,  van  Barneveld. 
Mining  (Mining  III)— 4  hours,  Prof,  van  Barneveld. 
■  Ore  dressing  (Mining  VII)— 3  hours.  Prof,  van  Barneveld  and  Mr.  Mills. 
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SECOND  TERM. 

Chemistry  (Chemistry  XXIII)— 42  hours,  Prof.  Sidener. 

Geology  \  Geolo^ea(;]^iInI<:ralogy  \~2  hours,  Prof.  Hall. 

Materials  of  engineering  (Mechanical  Eng.  XXVI)— 22  hours,  Prof.  Smith. 

Mechanics  (Mechanics  II)— 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  VI)—  3  hours,  Prof.  Appleby. 

Mining  (Mining  III)— 4  hours,  Prof,  van  Barneveld. 

Ore  dressing  (Mining  VII)— 3  hours,  Prof,  van  Barneveld  and  Mr.  Mills. 

^/r^^|  Geolo^ea0n1^i1rieI^alogy'  [-22  hours,  Prof.  Hall  and  Dr.  Berkey. 

THIRD  TERM. 

Applied  geology  (Geology  and  Mineralogy,  Geology  V)— 4  hours,  Prof.  Hall. 

Chemistry  (Chemistry  XXVII)— 42  hours,  Prof.  Sidener. 

Machine  design  (Mechanical  Engineering  X)— 4  hours,  Prof.  Smith. 

Mathematical  crystallography  \Geo%Jna^^f^ogy^ -2  hours,  Prof.  Hall. 

Mechanics  (Mechanics  III)— 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  VII)— 3  hours,  Prof.  Appleby. 

Mining  (Mining  IV)— 4  hours.  Prof,  van  Barneveld. 

Mine  surveying  (Mining  XII)— 3  hours,  Prof,  van  Barneveld  and  Mr.  Mills. 

FIELD  WORK— MONTH   OF  MAY. 

Mining  (Mining  V)  1_<w<«»l-q  i  Prof,  van  Barneveld.  Prof.  Appleby,  Mr. 

Metallurgy  (Metallurgy  XIIJ     4weeKi'  I     Christianson  and  Mr.  Mills. 


SENIOR  YEAR. 
FIRST  TERM. 

Electric  power  (Electrical  Engineering  III)— 52  hours,  Mr.  Springer. 

Metallurgy  (Metallurgy  VIII)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VI)— 5  hours,  Prof,  van  Barneveld. 

Ore  testing  (Metallurgy  III)— 3  hours,  Prof.  Appleby. 

Ore  testing  laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  ?nd  Mr.  Christianson. 

Thermodynamics  (Thermodynamics  and  Prime  Movers  I)— 5  hours,  Mr.  Groat. 

SECOND  TERM. 

Economic  geology\G^^^^^\-^  hours,  Prof.  Hall. 

Metallurgy  (Metallurgy  IX)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VI)— 5  hours,  Prof,  van  Barneveld. 

Ore  testing  (Metallurgy  III)— 2  hours,  Prof.  Appleby. 

Ore  testing  laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Prime  movers  (Thermodynamics  and  Prime  Movers,  II)— 3  hours,  Mr.  Groat. 

Thesis— a,  hours. 

THIRD  TERM. 

Designs  and  specifications  (Mining  VIII)— 42  hours,  Prof,  van  Barneveld. 

Geology  \  Geol°S^ogf^a]o^  }  -#  hours,  Prof.  Hall. 

Mechanical  laboratory  (Mechanical  Engineering  XXXI)— 42  hours,  Prof.  Smith. 

Metallurgy  (Metallurgy  X)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VI)— 5  hours,  Prof,  van  Barneveld. 

Thesis— 4  hours. 
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DEPARTMENT  OF    METALLURGY. 

ASSAYING. 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction  is 
given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  courses  include  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assay  of  bullion  for 
fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large, 
well  ventilated  furnace  room,  in  which  are  located  muffle  and  crucible 
furnaces  and  another  room  of  similar  dimensions  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are  re- 
quired to  make  up  the  necessary  charges  and  submit  their  reports  in  detail. 
This  work  is  offered  to  students  completing  the  necessary  courses  in  miner- 
alogy and  chemistry. 

The  assay  laboratories  are  located  in  Pillsbury  Hall,  and  consist  of — 

i.  Preparation  room.  Where  the  samples  and  re-agents  are  weighed. 
This  operation  is  conducted  in  a  room  entirely  apart  from  the  furnace  room. 
This  separation  of  the  laboratory  from  the  furnace  room  is  of  the  greatest 
importance  to  the  student.  The  preparation  of  ore  is  effected  by  a  Forster 
crusher,  Fraser  &  Chalmers  sample  pulverizer,  and  Bridgman  ore  sampler. 
The  machines  are  run  by  an  electric  motor.  Much  time  is  thereby  saved  to 
the  student  for  extended  or  advanced  work  in  special  lines. 

2.  Furnace  room.  After  the  sample  has  been  placed  in  suitable  ves- 
sels for  fusion,  it  is  taken  to  the  furnace  room,  which  communicates  directly 
with  the  preparation  room.  This  room  is  well  equipped  with  crucible  and 
muffle  furnaces  and  all  the  appurtenances  necessary  for  carrying  on  the  re- 
duction of  the  metals  from  their  ores  by  fire  methods. 

3.  Balance  room.  In  this  room  are  various  balances  for  accurately 
weighing  the  gold  and  silver  beads,  and  bullion. 

A  course  in  field  assaying  is  prepared  for  men  of  mature  years  who  de- 
sire to  become  acquainted  with  representative  ores  and  methods  of  assaying 
without  taking  the  courses  leading  to  a  degree. 

Special  work  in  mineralogy  is  a  necessity  and  must  be  taken  with. 
assaying. 

Work  can  be  begun  Oct.  1st,  Jan.  1st  and  March  1st.  This  course  con- 
sists of  eight  weeks,  three  days  per  week,  seven  hours  per  day. 

Fee  for  course  including  mineralogy  and  matriculation  fee  $19.00. 
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ORE  TESTING. 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department  where 
the  student  may  see  the  working  of  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pans  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing  and 
oxidizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as  siz- 
ing apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of  ore 
are  given  to  make  the  necessary  tests  upon  the  different  machines,  and  the 
students  report  the  best  method  of  treatment.  Two  terms,  eleven  hours  per 
week  in  senior  year,  are  devoted  to  instruction  and  laboratory  work,  and  are 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering,  get  the  requisite  practical  exper- 
ience. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  method  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal,  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500  pounds 
to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on_the  University  campus,  it  offers  the  very  best  of  facilities  for 
both  educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  suffic- 
ient to  purchase  only  the  necessary  machinery,  the  business  men  of  Minne- 
apolis generously  provided  a  suitable  building.  This  building,  94x66  feet,  is 
built  of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illus- 
trate the  various  processes  of  ore  testing,  viz:  a  Bridgman  mechanical 
sampler,  size  B;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete;  a  pair 
of  12^x12  geared  rolls  complete;  a  four  compartment  spitzkasten;  a  three 
compartment  Hartz  jig,  a  Collum  jig,  complete  with  cone  for  driving;  a 
three  and  a-half  foot  Huntington  mill  complete;  a  three  stamp  mill,  275- 
pound  stamps;  a  five  stamp  mill,  850-pound  stamps;  a  Challenge  automatic 
feeder  for  five-stamp  battery;  a  suspended  Challenge  feeder  for  three-stamp 
battery;  a  Tulloch  feeder  for  Huntington  mill;  a  single  deck  buddle,  twelve 
feet  in  diameter;  a  four-foot  plain  belt  Frue  vanner;  a  three  foot  amalgam- 
ating pan;  a  five-foot  settler;  a  Bruckner  roasting  furnace,  with  fire  box  on 
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wheels;  a  chlorination  barrel;  a  battery  tightener;  a  two  horse-power  verti- 
cal boiler;  a  steam  drying  pan;  three  trommels,  with  driving  arrangement 
and  gears,  a  one  thousand  pound  Reedy  elevator,  complete  with  worm 
gear;  two  overhead  crawls,  each  with  eighty  foot  track;  a  one-ton  pulley 
block;  a  quarter-ton  pulley  block;  a  scoop  car,  with  flat  wheels;  two  twenty 
horse  power  electric  motors;  three  MacDermott  automatic  samplers,  etc. 

METALLURGY. 

This  subject  is  well  illustrated  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works, 
which  are  accessible.      The  work  in  metallurgy  extends  through  two  years. 


COURSE  IN  METALLURGY. 

FRESHMAN  YEAR. 

FIRST  TERM. 

Algebra  (Mathematics  I)— 3  hours,  Prof.  Hayes. 
Chemistry  (Chemistry  I)— 42  hours,  Prof.  Frankforter. 
Drawing  (Drawing  I)—  42  hours,  Prof.  Kirchner. 

Mineralogy  {  GQol°^™^™f 0gy'  }-4*  hours,  Prof.  Hall  and  Dr.  Berkey. 

Plane  trigonometry— (Mathematics  II)— 2  hours,  Prof.  Haynes. 

SECOND  TERM. 
Algebra  (Mathematics)— 3  hours,  Prof.  Haynes. 
Assaying  (Metallurgy  I)— 2  hours,  Prof.  Appleby. 

Assaying  (Metallurgy  1)— 22  hours,  Prof.  Appleby  and  Mr.  Christianson. 
Chemistry  (Chemistry  II)  42  hours,  Mr.  Nicholson. 
Constructive  geometry  (Drawing  II)  52  hours,  Prof.  Kirchner. 

Mineralogy  \  G^°^K^^lt°^\-^  hoars,  Prof.  Hall  and  Dr.  Berkey. 
Plane  trigonometry  (Mathematics  II)— 2  hours,,  Prof.  Haynes. 

THIRD  TERM. 

Analytical  geometry  (Mathematics  IV)— 2  hours,  Prof.  Haynes. 

Assaying  (Metallurgy  1)— 2  hours,  Prof.  Appleby. 

Assaying  laboratory  (Metallurgy  I)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Chemistry  (Chemistry  III)— 42  hours,  Mr.  Nicholson. 

Descriptive  geometry  (Drawing  III)— 4  hours,  Prof.  Kirchner. 

Spherical  trigonometry  (Mathematics  III) — 2  hours,  Prof.  Haynes. 

Surveying  (Mining  IX)— 3  hours,  Mr.  Mills. 

SUMMER   WORK— MONTH   OF  JUNE. 

Surveying  (Mining  X)— 4  weeks,  Prof,  van  Barneveld  and'Mr.  Mills. 
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SOPHOMORE   YEAR. 

FIRST  TERM. 

Analytical  geometry  (Mathematics  IV)— 5  hours,  Prof.  Haynes. 
Chemistry  (Chemistry  IV)— 42  hours,  Prof.  Sidener. 
Descriptive  geometry  (Drawing  IV)— 22  hours,  Prof.  Kirchner. 
Elementary  mechanics  (Physics  I)— 4  hours,  Prof.  Jones. 
Mining  (Mining  I)— 1  hour,  Prof,  van  Barneveld. 
Topographical  drawing  (Drawing  VII)— 22  hours,  Prof.  Kirchner. 

SECOND  TERM. 

Chemistry  (Chemistry  V)— 42  hours,  Prof   Sidener. 
Differential  calculus  (Mathematics  V)—  5  hours,  Prof.  Haynes. 
Mining  (Mining  I)— 1  hour,  Prof,  van  Bar  neveld. 
Physics  (Physics  II)— 4  hours,  Prof.  Jones 
Working  drawings  (Drawing  V)— 42  hours,  Prof.  Kirchner. 

THIRD   TERM. 

Chemistry  (Chemistry  VI)— 42  hours,  Prof.  Sidener. 

Integral  calculus  (Mathematics  VI  and  VII)— 5  hours,  Prof  Haynes. 

Machine  drawing  (Drawing  VI)— 22  hours,  Prof.  Kirchner. 

Mining  (Mining  I)— 2  hours,  Prof,  van  Barneveld. 

Physics  (Physics  III)— 4  hours,  Prof.  Jones. 

FIELD  WORK— MONTH   OF   MAY. 

Mining  (Mining  II)  )      .    ,„„i.e  5  Prof,   van   Barneveld,    Prof.    Appleby,   Mr. 

Metallurgy  (Metallurgy  XII)  J—  4  weeKS}      Christianson  and  Mr.  Mills. 


JUNIOR   YEAR. 

FIRST  TERM. 

Chemistry  (Chemistry  XVI)— 42  hours,  Prof.  Frankforter. 

Geology  (Geology  and  Mineralogy,  Geology  I)— 4  hours,  Prof.  Hall. 

Mechanics  (Mechanics  I)— 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  VI)— 3  hours,  Prof.  Appleby. 

Mine  mapping  (Mining  XI)— 22  hours,  Prof,  van  Barneveld. 

Mining  (Mining  III)— 4  hours,  Prof,  van  Barneveld. 

Ore  dressing  (Mining  VII)— 3  hours,  Prof,  van  Barneveld  and  Mr.  Mills. 

SECOND  TERM. 

Chemistry  (Chemistry  XXIII)— 42  hours,  Prof.  Sidener. 

Geology  (Geology  and  Mineralogy,  Geology  II)— 2  hours,  Prof.  Hall. 

Materials  of  engineering  (Mechanical  Engineering  XXVI)—  22  hours,  Prof.  Smith. 

Mechanics  (Mechanics  II) — 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  VI)— 3  hours,  Prof.  Appleby. 

Mining  (Mining  III) — 4  hours,  Prof,  van  Barneveld. 

Ore  dressing  (Mining  VII)— 3  hours,  Prof,  van  Barneveld  and  Mr.  Mills. 

Petrology  (Geology  and  Mineralogy,  Geology  III)— 22  hours,  Prof.  Hall  and  Dr.  Berkey. 

THIRD  TERM. 

Applied  geology  (Geology  and  Mineralogy,  Geology  V)— 4  hours,  Prof.  Hall. 
Chemistry  (Chemistry  XXVIII)— 42  hours,  Prof.  Sidener. 
Machine  design  (Mechanical  Engineering  X)— 4  hours,  Prof.  Smith. 
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Mathematical  crystallography   (Geology  and  Mineralogy,   Mineralogy  IV)— 2  hours 

Prof.  Hall. 
Mechanics  (Mechanics  III) — 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VII) — 3  hours,  Prof.  Appleby. 

Aline  surveying  { Mining  XII) — 3  hours,  Prof,  van  Barneveld  and  Mr.  Mills. 
Mining  (Mining  IV) — 4  hours,  Prof,  van  Barneveld. 

SUMMER    WORK— MONTH   OF  MAY. 

Mining  (Mining  V)  )      t   „,00uc    \  Prof,  van   Barneveld,  Prof.  Appleby,   Mr. 

Metallurgy  (Metallurgy  XII)  ]     4  weeKS'   [     Christianson  and  Mr.  Mills. 


SENIOR   YEAR. 

FIRST  TERM. 

Electric  power  (Electrical  Engineering  III)— 52  hours,  Mr.  Springer. 

Metallurgy  (Metallurgy  VIII)— 4  hours,  Prof.  Appleby. 

Mining  (Mining  VI) — 5  hours,  Prof,  van  Barneveld. 

Ore  testing  (Metallurgy  III) — 3  hours,  Prof.  Appleby. 

Ore  testing  laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Thermodynamics  (Thermodynamics  and  Prime  Movers  I) — 5  hours,  Mr.  Groat. 

SECOND  TERM- 

Electro-chemistry  (Chemistry  XIX)— 4  hours,  Prof.  Frankforter. 

Metallurgy  (Metallurgy  IX) — 4  hours,  Prof.  Appleby. 

Mining  (Mining  VI)— 5  hours,  Prof,  van  Barneveld. 

Ore  testing  (Metallurgy  III)— 22  hours,  Prof,  van  Barneveld. 

Ore  testing  laboratory  (Metallurgy  III) — 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Prime  movers  (Thermodynamics  and  Prime  Movers,  II)— 3  hours,  Mr.  Groat. 

Thesis — 4  hours. 

THIRD   TERM. 

Designs  and  specifications  (Metallurgy  XIII) — 32  hours. 

Electro-metallurgy  (Metallurgy  XI)— 4  hours,  Mr.  Christianson. 

Mechanical  laboratory  (Mechanical  Engineering  XXXI) — 42  hours,  Prof.  Smith. 

Metallurgy  (Metallurgy  X) — 4  hours,  Prof.  Appleby. 

Mining  (Mining  VII — 5  hours,  Prof,  van  Barneveld. 

Thesis— 4  hours. 


COURSES  OF  INSTRUCTION. 


COURSES  IN  CHEMISTRY. 


■Course  I.     Qualitative  analysis.  Freshman  /',  96  hours. 

Lectures  and  laboratory  work.    The  course  includes  the  general  reactions  of  the 
metals  and  their  qualitative  separation.    3  hours  lectures,  5  hours  laboratory. 

Course  II.     Qualitative  analysis.  Freshman  ii,  96  hours. 

Lectures  and  laboratory  work.     A  continuation  of  course  i.   Open  to  those  who  com- 
pleted course  i. 

Course  III.     Qualitative  analysis.  Freshman  Hi.  96  hours. 

Lectures  and  laboratory  work.    The  course  includes  a  study  of  the  acids,  their  de- 
tection and  separation.    Open  to  those  who  have  completed  course  ii. 


School  of  Mines .  29 

Course  IV.     Quantitative  analysts.  Sophomore  i,  96  hours. 

Lectures  and  laboratory  work.      The  course  includes  an  introduction  to  volumetric 
and  a  beginning  of  gravimctic   analysis.      Open  to   those  who  have  completed 
course  iii. 
Course  V.    Quantitative  analysis.  Sophomore  ii,  96  hours. 

Lectures  and  laboratory  work.     A  continuation  of  course  iv. 
Course  VI.     Volumetric  analysis.  Sophomore  iii,  96  hours. 

Lectures  and  laboratory  work.  The  course  includes  an  introduction  to  volumetric 
determinations  with  a  discussion  of  standard  solutions  and  the  necessary  stoichio- 
metric calculations.     Open  to  those  who  have  completed  course  v. 

Course  XVI.    Special  problems.  Junior  i,  48  hours  or  more. 

Laboratory  work.      The  course  includes  the  working  out  of  various  mineralogical, 
technological  and  metallurgical  problems.      Open  to  those  who  have  completed 
course  vi. 
Course  XIX.    Electro-chemical  analysis.  Senior  ii,  48  hours  or  more- 

Lectures  and  laboratory  work.    The  course  includes  the  qualitative   and  quantita- 
tive separation  of  metals  by   electrolysis.      Open  to  those  who  have  completed 
course  vi. 
Course  XXIII.    Iron  and  steel  analysis.  Junior  ii,  48  hours  or  more. 

Lectures  and  laboratory  work.     The  course  includes  the   rapid  determination  of 
iron  by  the  various  methods,  as  well  as  the  determination  of   associated  elements, 
sulphur,  phosphorus,  silicon,  manganese,  carbon  and  others.      Open  to  those  who 
have  completed  course  vii. 
Course  XXVIII.    Special  problems.  Junior  iii,  48  hours  or  more. 

Laboratory  work.  This  course  includes  work  on  ores  of  base  metals,  limestone, 
slags,  etc. 

COURSES  IN  DRAWING. 
Course  I.    Freehand.  Freshman  i,  [4]  . 

Lettering,  geometric  forms  and  engineering  details  in  outline,  including  the  ele- 
ments of  prospective. 
Course  II.    Mechanical.  Freshman  «,  [4]. 

Constructive  geometry  of  lines,  points,  circles,  conies,  roulettes,  spirals  and  miscel- 
laneous curves,  conventional  methods,  freehand  working  drawings,  and  standard 
sizes  and  shapes. 
Course  III.    Descriptive  geometry.  Freshman  iii,  [4]. 

Problems  relating  to  points,  lines,  planes,  solids,  interpenetrations,  surfaces  of  revo- 
lution, tangents  and  developments.    Recitations  and  lectures. 
Course  IV.    Descriptive  geometry.  Sophomore  i,  [2]. 

Orthographic,  isometric,  horizontal,  oblique,  and  perspective  projections;  shades, 
and  shadows,  line  shading  and  brush  tinting.    Open  to  students  who  have  com- 
pleted course  iii. 
Course  V.     Working  drawings.  Sophomore  ii,  [4]. 

Engineering  details,  assembly  drawings,  mechanical  movements,  tracing  and  blue 
printing. 
Course  VI.    Machine  drawing.  Sophomore  iii,  [2]. 

Detail  and  constrnction  drawings  of  mining  machinery,   head  frames,   cars,   skips 
and  other  mining  appliances. 
Course  VII.     Topographic  drawing.  Sophomore  i,  [2]. 

Plans,  sections,  timbering,  mine  conventions,  and  topographic  maps. 

COURSE  IN  ELECTRICAL  ENGINEERING. 
Course  III.    Electric  power.  Senior  z,  [5_|. 

Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dynamos, 
motors  and  electric  lighting.    33  lectures  and  44  hours  laboratory. 
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COURSES  IN  GEOLOGY  AND  MINERALOGY. 

MINERALOGY. 

Course  I.     General  mineralogy.  Freshman  i. 

The  morphology  of  minerals,  consisting  of  the  elements  of  crystallography  and  the 
projection  and  construction  of  figures  of  crystals;  the  physical  and  chemical  char- 
acters of  minerals  with  demonstrations;  a  study  of  the  native  elements,  and  the 
ores  and  economic  minerals  with  their  crystal  forms,  physical  properties  and 
chemical  composition  together  with  their  occurrence  and  association. 

Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals  and  the  applica- 
tion of  chemical  and  blowpipe  analysis  to  the  determination  of  species. 

■Course  II.    Descriptive  mineralogy.  Freshman  ii. 

The  rock-making  minerals  are  described  as  another  most  important  group  of  min- 
erals not  included  under  the  foregoing  descriptions.  Minerals  are  also  discussed 
in  their  genetic  relationships  and  distribution. 

Laboratory  practice  continues  in  the  determination  of  species  and  introduces  the 
methods  of  quantitative  blowpipe  analysis;  special  topics  are  taken  up  by  indi- 
yidual  students;  reference  reading  and  discussions. 

Course  IV.     The  morphology  of  minerals.  Junior  Hi. 

A  study  of  crystallography,  embracing  projection  and  geometric  relations  of  crystal 

planes.    Twice  a  week. 
Or  geology  course  VI  petrography. 

GEOLOGY. 

Course  I.    Physical  geology.  Junior  i. 

I,  Geodynamics  discussing  the  atmosphere,  water,  terrestrial  heat,  plants  and  ani- 
mals, as  geological  agents;  2, structural  geology,  explaining  stratification, displace- 
ments, dislocations,  fractures,  induced  rock-structures  and  mineral  veins  in'their 
relations  to  the  arrangement  of  material  in  the  earth;  3,  physiographic  geology 
pointing  out  the  more  prominent  earth  features  and  discussing  their  origin,  sig- 
nificance and  the  agencies  affecting  them;  4,  an  enumeration  of  .the  common  rock 
making  minerals  in  their  formation,  occurrence  and  alterations. 

■Course  II.    Historical  geology.  Junior  ii. 

A  study  of  the  strata  of  the  earth.  An  outline  of  the  salient  features  of  the  earth's 
history,  discussing  its  several  eras  with  their  faunas  and  floras.  The  special  pur- 
pose of  the  course  is  to  outline  the  geographical  history  of  the  North  American 
continent.    Lectures  and  reading,  twice  a  week. 

Course  III.    Petrographical  geology.  Junior  ii. 

General  considerations  on  the  origin  and  occurrence  of  rocks,  i.  e.  Petrogenesis. 
The  structure  and  texture  of  rocks.  Preliminary  studies  of  the  mineral,  physical 
and  chemical  constitution  of  the  crystalline  rocks  with  a  view  to  their  general 
description.  Kemps  Handbook  of  Rocks.  Reference  reading  and  demonstrations. 
Twice  a  week. 

■Course  V.    Applied  geology.  Junior  Hi. 

An  outline  of  the  economic  relations  of  geology.  The  course  comprises  a  discussion 
of  the  nature  and  distribution  of  the  non-metallic  materials  of  an  economic  value 
including  coal,  mineral  oils  and  natural  gas  phosphates  and  other  natural  fertil- 
izers, together  with  soils;  the  geologic  conditions  of  water  supply;  abrasives  and 
fictile  materials:  natural  and  artificial  building  stones;  mortars  and  cements  for 
construction,  road-making,  followed  by  a  brief  summary  of  the  nature  and  distri- 
bution of  ore  deposits  of  the  less  and  more  important  metals.  Williams  Applied 
Geology  and  reference  reading. 

■Course  VI.    Petrogrophy .  Junior  Hi 

An  investigation  of  the  megascopic  and  microscopic  characters  of  crystalline  rocks; 
a  discussion  of  their  crystalline  habit,  mineral  composition  and  genetic  relations. 
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The  course  extends  into  an  examination  of  some  Minnesota  groups  of  .crystalline 
rocks.  Practically  a  continuation  of  course  iii.  Laboratory,  with  lectures  and 
reference  reading.  An  elective  for  students  of  mineralogy.  See  mineralogy, 
course  iv. 

Course  VIII.    Economic  geology.  Senior  ii. 

History  of  mineral  discovery  and  development  in  the  Americas;  a  discussion  of  the 
origin  and  distribution  of  ore  deposits,  embracing  the  chemical  process  involved 
in  their  formation  and  subsequent  alterations;  a  description  of  the  geology  and 
mineralogy  of  ore  bodies,  particularly  those  yielding  gold,  silver,  copper,  iron, 
lead  and  zinc. 

Course  X.    Special  problems.  Senior  iii. 

The  investigation  by  individual  students  of  particular  problems,  involving  the  field 
work  of  an  investigation  of  some  particular  formation  and  with  the  laboratory  in- 
vestigation and  reading  incident  to  the  study  of  the  material  collected.  The 
methods  of  systematically  recording  and  interpreting  geological  and  mineralogical 
data  as  observed  in  the  field;  the  keeping  of  notebooks,  preparation  of  geological 
maps,  profiles  and  sections  will  be  taught. 

COURSES  IN  MATHEMATICS. 

Course  I.    Higher  algebra.  Freshman  i,  ii,  66  hours. 

Advanced  work  in  equations  containing  radicals,  simple  and  quadratic  equations, 
proportion,  variation,  progressions,  special  series,  binominal  theorem,  indetermi- 
nate coefficients,  logarithms,  the  logarithmic  series,  Taylor's  formula  and  the 
treatment  of  higher  equations,  including  Cardan's  rule  for  cubics,  etc. 

Course  II.    Plane  trigonometry.  Freshman  i,  ii,  44  hours. 

Trigonometric  functions  of  acute  angles,  of  angles  in  general,  application  of  log- 
arithms, solution  of  right  triangles,  general  properties  of  triangles.  Solution  of 
oblique  triangles;  practical  applications,  including  the  trigonometric  solution  of 
cubic  equations  having  real  and  unequal  roots. 

Course  III.    Spherical  trigonometry .  Freshman  iii,  12.  hours. 

Review  of  some  truths  of  solid  and  spherical  geometry.  Napier's  rules,  solution  of 
right  spherical  triangles,  general  propertiesof  spherical  triangles,  Napier's  analo- 
gies, the  solution  of  oblique  triangles  and  the  application  of  spherical  trigonome- 
try to  the  solution  of  practical  problems. 

Course  IV.    Analytical  geometry.  Freshman  iii,  22  hours.    Sophomore  i,  55  hours. 

Coordinate  systems,  transformation  of  coordinates,  algebraic  equations  of  differ- 
ent degrees  produced  and  discussed  by  the  aid  of  these  systems,  transcendental 
equations  and  loci;  three  dimensions;  the  point,  plane  line,  surfaces  and  solids. 

Course  V.     Differential  calculus.  Sophomore  ii,  55  hours. 

The  differentiation  of  algebraic  and  transcendental  functions,  successive  differ- 
entiation, series,  derivatives,  maxima  and  minima,  tangents,  subtangents,  nor- 
mals, subnormals,  illusory  forms,  asymptotes,  direction  and  rate  of  curvature, 
radius  of  curvature,  evolutes,  envelopes,  singular  points  and  curve  tracing. 

Course  VI.    Integral  calculus.  ■  Sophomore  iii,  40  hours. 

The  integration  of  various  algebraic  and  transcendental  differentials,  rectification  of 
plane  curves,  quadrature  of  plane  surfaces  and  surfaces  of  revolution,  cubature  of 
volumes  of  revolution  and  the  production  of  the  equations  of  loci  by  integrating 
certain  conditional  differentials. 

Course  VII.    Some  practical  applications  of  the  calculus  to  mechanics  &nd  physics. 

Sophomore  iii,  15  hours. 
Maxima  and  minima,  center  of  gravity,  center  of  hydrostatic  pressure  and  moment 
of  inertia. 
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COURSES  IN  MECHANICS. 

Course  I.    Statics  and  dynamics.  Junior  i.. 

Mathematical  investigation  of  the  equilibrium  and  motion  of  rigid  bodies.  Recita- 
tions and  lectures.  Numerous  problems  in  work,  power,  energy  and  friction. 
Open  to  students  having  completed  the  seven  courses  in  mathematics  and  course 
i  in  physics. 

Course  II.    Mechanics  of  materials,  Junior  ii 

Mathematical  investigation  of  the  strength  and  elasticity  of  materials,  in  which  are 
established  the  theoretical  principles  of  designs  for  beams,  shafts,  boiler  plates, 
riveting  and  other  structural  members.  Open  to  students  having  completed 
course  i,  above. 

Course  lit.    Hydromechanics.  Junior  iii  m 

Equilibrium  and  flow  of  fluids.  Hydraulic  problems.  Open  to  students  having 
completed  course  ii. 

COURSES  IN  MECHANICAL  ENGINEERING. 

Course  X.    Principles  of  machine  design.  Junior  iii,  44  hours. 

Principles  and  methods  of  design  of  machine  members,  with  problems.    Recitations 

and  lectures.    Open  to  those  who  have  completed  course  ii  of  applied  mechanics. 

Course  XXVI.    Materials  of  engineering.    Strength  of  materials.  funior  ii,  44  hours. 

Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron,  steel, 
brass,  copper,  belting,  chains,  beams,  brick  and  stone,  Open  to  students  in 
course  ii  of  applied  mechanics. 

Course  XXXI.    Mechanical  laboratory.  Senior  iii,  66  hours. 

Calibration  of  steam  gauges,  meters  and  other  apparatus;  calorimetry;  tests  of 
pumps,  engines  and  boilers.  Open  to  students  who  are  taking  or  have  completed 
course  i. 

COURSES   IN  METALLURGY. 
Course  I.    Assaying.  Freshman  ii  and  iii 

Determination  of  values  of  the  ores.      Lectures,   recitations  and  laboratory  work. 
Open  to  those  who  take  courses  i,  ii,  iii,  chemistry,  and  have  completed  courses 
i,   ii,  mineralogy. 
Cotirse  II.    Field  assaying. 

Assaying  of  special  ores.    Conferences  and  laboratory  work. 
Course  III.     Ore  testing.  Senior,   iii. 

Determination  of  methods  of  ore  treatment.  Lectures  and  practical  work.  Open 
to  those  who  have  completed  course  i. 

Course  IV.    Mill  work.  Junior  Hi. 

Practical  experience  in  handling  ore-dressing  machinery.  Open  to  those  completing 
course  ii. 

Course  V.     General  metallurgy.  Junior  i. 

Including  the  subjects  of  combustion,  fuels,  refractory  materials  and  furnaces. 
Open  to  those  who  have  completed  course  i. 

Course  VI.    Metallurgy  of  iron.  funior  ii. 

Lectures  and  recitations.     Open  to  those  who  have  completed  course  v. 

Course  VII.    Metallurgy  of  wrought  iron  and  steel.  funior  iii. 

Lectures  and  recitations.     Open  to  those  who  have  completed  course  v. 

Course  VIII.    Metallurgy  of  the  precious  metals.  Senior  i. 

Gold,  silver  and  platinum.  Lectures  and  recitations.  Open  to  those  who  have  com- 
pleted course  v. 
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The  year  1901-1902  will  begin  September  3,  1902. 
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University  Calendar,  1 900-1 901 


FIRST  TERM. 


SEPTEMBER          4    T  Entrance  examinations  and  registration. 

5  \v 

6  T 

7  F 

8  S  ■■              «              "                                                 iw< 

10  M  Examinations  end  and  registration  completed. 

11  T  Classes  called  for  regular  work. 
15     S  (First  College  classes  organized.  1869.                                           2  w 

22     S 3  w 

29     S 4  w 

OCTOBER  6     S     5  w 

13     S     6\v 

20    S     7  w 

27     S     8w 

NOVEMBER  3     S     gw 

10     S     iow 

12  M  Examinations  for  conditioned  students. 

17     S     11  w 

19   M  Examinations  for  conditioned  students. 

24     S    Term  examinations.    I  and  II  hour  work — 12  w 

26  M  "                                  III  and  IV  hour  work. 

27  T  "                  "                V  and  VI  hour  work. 

28  W  ««                  "               VII  and  VIII  hour  work. 

29  T  Thanksgiving  Day. 

DECEMBER  1     S .....    13  w 


SECOND   TERM. 


DECEMBER  3  M  Registration  for  second  term  completed. 

4  T  Classes  called  for  regular  work. 

8  S 1  .v 

11  T  Annual  Meeting  of  the  Board  of  Regents. 

15  S ........  2  w 

22  S  Holiday  Recess  begins  (no  classes) 3  w 

25  T  Christmas  Day. 


The  University  of  Minnesota. 


JANUARY 


FEBRUARY 


MARCH 


i  T  New  Year's  Day. 

8  T  Work  resumed  in  all  departments. 

12  S 4  vv 

19  S     5  w 

26  S     6  w 

2  S 7  w 

9  S     8w 

n  M  Examinations  for  conditioned  students. 

12  T  Lincoln's  Birthday.— Holiday. 

16  S    9  W 

18  M  University  Charter,  1868.    General  Sibley  died,  1S91. 
Examinations  for  conditioned  students. 

22  \V  Washington's  Birthday— Holiday. 

23  S     iow 

2  S     11  w 

4  M  Term  examinations,  I  and  II  hour  work. 

5  T  "  III  and  IV  hour  work. 

6  W  "  "             V  and  VI  hour  work. 

7  T  "  "             VII  and  VIII  hour  work. 

9  S     12  w 


THIRD  TERM. 


MARCH 


APRIL 


MAY 


JUNE 


SUNDAY 

MONDAY 
TUESDAY 
WEDNESDAY 
THURSDAY 


FRIDAY 


11  M  Registration  for  third  term  completed. 

12  T  Classes  called  for  regular  work. 

16  S     1  w 

23  S     2  w 

30  S     3w 

6  S 4W 

13  S     5w 

20  S     6  w 

21  S     7w 

4  S     8w 

11  S     9w 

18  S     iow 

21  T  Senior  examinations  begin. 

23  S     11  w 

28  T  Term  examinations,  I  and  II  hour  work. 

29  W  "  "              III  and  IV  hour  work. 

30  T  Memorial  Day— Holiday. 

31  F  Term  Examinations,  V  and  VI  hour  work. 

1  S                            "              VII  and  VIII  work 12  w 

COMMENCEMENT   WEEK. 

June  2    Baccalaureate  Service,  -  -  -  3:00  p.  m. 

Alumni  Prayer  Meeting,    -  9:00  a.  m. 

June  3    Senior  Class  Exercises— Announcement  by  the  class, 
June  4    Senior  Promenade— Announcement  by  class,  8:00  p.  m. 

June  5    Alumni  Day— Meeting  of  Alumni,  -  -  7'-3o  p-  M- 

June  6    Commencement     Day  — The    Twenty-ninth    Annual    Com- 
mencement. 

Graduating  Exercises,  ....       10:00  A.  M 

Alumni  Banquet  and  President's  Reception,  1:00  p.  m. 

June  7    Summer  Vacation  Begins,       *  -  -  -  i3w« 

The  year  1901-1902  will  begin  September  3,  1901. 
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PROGRAM  OF  EXAMINATIONS,  SEPTEMBER,  1900. 

The  number  placed  after  the  subjects,  when  given,  indicates  the  room  in  which  the  ex- 
aminations will  be  held. 


Day 


Hour. 


Tuesday, 

8:00-10:30 

September, 

10:45-  1:15 

4 

2:30-  5:00 

Wednesday 

,     8:00-10:30 

September, 

10:45-  1:15 

5 

2:30-  5:00 

Thursday, 

8:oo-io:3o 

September, 

10:45-  i:i5 

6 

2:30-  5:00 

Friday, 

8:30-10:30 

September, 

10:45-1:15 

7 

2:30-  5:00 

Saturday, 

8:00-10:30 

September, 

10:45-  1:15 

8 

2:30-5:00 

Monday, 

September, 

10 

8:00-10:30 

Subjects    for    admission 
to  the  freshman  class. 


fEnglish  Classics 13 

♦English  Composition,  i 
♦Elementary  Algebra  .22 

♦Higher  Algebra 22 


For  students  conditioned  in  the 
work  of  first  term  freshman  and 
sophomore  year. 


♦Fresh,  and  Soph.  Mathematics. 22 
^Sophomore  Physics 9 

sSoph.  and  Fresh.  Chemistry..  .20 


\  ♦Fresh,  and  Soph.  Latin 4 

(  fFresh.  and  Soph.  English 13 


iAll  History  Subjects.  17 
♦Plane  Geometry 22 

*cniiri  ro^motrv  ->-,     5  ♦Soph,  and  Fresh.  French 29 

♦Solid  Geometry 22     j  *So£h_  and  Fregh#  German £ 

§Chemistry 20       *Fresh.  and  Soph.  Greek 20 

§Physics 9 

v^i^,.  ~-      \  iSoph.  and  Fresh.  Botany 29 

Zool°^  ^      I  jSoph.  and  Fresh.  Zoology yD 

\  iBotany 29       fSophomore  History .17 

I  ♦Greek 20 

♦Latin  Grammar 4 

*Csesar 4 

♦Cicero 4 

4 


♦Vergil... 
-English 


^French 29 

'^German 21 


Students  conditioned  in  work  of  the  first  term,  not  mentioned  in  the  above  schedule, 
will  arrange  with  the  professor  concerned  to  take  their  examinations  some  time  during  the 
week. 


♦Main  Building;    f  Library  Building;    JPillsbury  Hall;    §Chemical  and  Physical  Lab- 
oratory Building. 
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The  School  of  Mines 


OFFICERS 

Cyrus  Northrop,  LL.  D..  President. 

OFFICERS   OF  THE   DEPARTMENTS   OF   MINING   AND   METALLURGY. 

William  R.  Appleby,  M.  A.,  Processor  of  Metallurgy. 

Chakles  E.  van  Barneveld,  B.  A.  Sc,  E.  M.,  Professor  of Mining  Engineering. 

Peter  Christianson,  B.  S.,  E.  M.,  Instructor  in  Metallurgy. 

Benjamin  F.  Groat,  Instructor  in  Mathematics  and  Mechanics. 

Charles  H.  Eckerson,  E.  M„  Instructor  in  Mining. 

OFFICERS   OF  THE   DEPARTMENT  OF   GEOLOGY   AND   MINERALOGY. 

Christopher  W.  Hall,  M.  A.,  Professor  of  Mineralogy  and  Geology. 
Charles  P.  Berkey,  Ph.  D.,  Instructor  in  Mineralogy. 

OFFICERS   OF  THE   DEPARTMENT   OF   CHEMISTRY. 

George  B    Frankforter,  Ph.  D.,  Professor  of  Chemistry. 
Charles  F.  Sidener,  B.  S.,  Assistant  Professor  vf  Chemistry. 
Edward  E.  Nicholson,  M.  A..  Assistant  Professor  of  Chemistry. 

officers  of  the  department  of  electrical  engineering. 

George  D.  Shepardson,  M.  A..  M.  E.  Professor  of  Electrical  Engineering. 
Frank  W.  Springer,  M.  E.,  Instructor  in  Electrical  Engineering. 

OFFICERS  OF  THE   DEPARTMENT  OF   MECHANICAL  ENGINEERING. 

John*  J.  Flather,  Ph.  B.,  M.  M.  E.,  Professor  of  Mechanical  Engineering. 
Harry  E.  Smith,  E,  E.,  Assistant  Professor  of  Mechanical  Engineering. 

OFFICERS   OF  OTHER   DEPARTMENTS   GIVING   INSTRUCTION. 

Frederick  S.  Jones,  B.  A.,  Projessor  of  Physics. 

William  H.  Kirchner,  B.  S.,  Assistant  Professor  of  Drawing. 

John  Zeleny,  B.  S.,  Assistant  Professorof  Physics. 

ADMISSION. 

Examinations  for  admission  will  be  held  at  the  beginning  of  the  year. 
See  calendar  and  program  of  examinations. 

Students  prevented  from  entering  at  the  beginning  of  the  year  may  be 
admitted  at  a  subsequent  date.  Circumstances  must  justify  this  action. 
Such  students  are  at  a  great  disadvantage.  Students  expecting  to  enter  the 
school  are  urged  to  be  present  at  the  beginning  of  the  year. 

All  applicants  should  present  themselves  to  the  registrar,  who  will  fur- 
nish them  with  application  blanks  and  directions  covering  examinations  and 
registration. 


12  The  University  of  Minnesota. 

GENERAL  REGULATIONS  GOVERNING  ADMISSION. 


I.  Students  will  be  admitted  to  the  freshman  class  on  passing  the  regu- 

lar entrance  examinations. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than  three  half- 

year  subjects,  or  their  equivalent. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be  admitted  with- 

out examination,  provided  — 

(i)  That  the  school  maintain  a  full  four=year  course  of  high  school 
work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's  certifi- 
cate showing  the  satisfactory  completion  of  all  the  studies  required 
for  admission  to  the  desired  University  course. 

IV.  Graduates  of  Minnesota  State  high  schools  who  are  deficient  in  not 

more  than  three  half-year  subjects,  or  their  equivalent,  may  be 
excused  from  entrance  examinations  in  such  subjects  as  the  enroll- 
ment  committee  may  decide;  such  candidates  should  present  them- 
selves to  that  committee  not  later  than  Tuesday  of  examination 
week. 

V.  Graduates  of  Minnesota  State  high  schools  whose  principal's  certificate 

shows  them  to  be  deficient  in  more  than  three  half =year  subjects, 
or  their  equivalent,  even  though  they  have  made  such  additional  prep- 
eration  as  they  deem  necessary,  must  take,  nevertheless,  the  reg- 
ular entrance  examinations  in  all  subjects,  as  provided  in  sections  I 
and  II,  unless  excused  by  vote  of  the  faculty;  and  persons  wishing  to 
present  reasons  for  such  excuse  should  report  to  the  enrollment 
committee  not  later  than  Tuesday  of  examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal  schools  will 

be  admitted  upon  the  same  terms  as  graduates  of  State  high  schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of 

the  State  High  School  Board,  but  requiring  for  graduation  a  four- 
years'  course,  exclusive  of  the  common  school  branches,  conforming 
essentially  in  distribution  of  time  to  the  entrance  requirements  of 
at  least  one  of  the  University  courses,  will,  upon  application,  be  in- 
spected by  a  committee,  and,  after  favorable  recommendation,  may 
be  accredited  by  the  faculty  in  all  respects  as  are  the  state  high 
schools,  provided, — 

(1.)  That  the  school  be  open  to  inspection  at  any  time  by  the  uni. 
versity,  and 

(2.)  That  it  take  such  supplementary  examinations  as  may  be  pre- 
scribed from  time  to  time. 

VIII.  Graduates  from  schools  in  other  states,  whose  diplomas  admit  to 
reputable  colleges,  will  be  received  subject  to  the  regulations  that 
apply  to  graduates  of  Minnesota  State  high  schools. 
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XI.     Applicants  from  schools  not   coming  within    any  of   the  above  classes 
must  take  the   regular  entrance   examination,  or   present   State 
High  School  Board  certificates. 
In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to 
take  supplementary  examinations,  if  he  does  not  sustain  himself  cred- 
itably in  his  course. 

The  enrollment  committee  will  meet  every  day  during  the  week 
commencing  Sept.  4th,  in  room  24,  Pillsbury   Hall,  at  9  o'clock  a.  m. 

REQUIREMENTS   FOR   ADMISSION   TO   THE    FRESHMAN 

CLASS. 

N.  B.— Time  element,  as  indicated  with  each  subject,  is  essential. 

A  three  years'  course  of  reading  in  English  classics. 

English  Composition,  one  year. 

Algebra,  elementary,  one  year. 

Algebra,  higher,  one-half  year. 

Geometry,  plane,  one  year. 

Geometry,  solid,  one-half  year. 

Chemistry,  one  year. 

In  addition  to  the  above  named  required  subjects,  for  which  no 
substitutes  will  be  accepted,  the  student  shall  present   evidence   of 
having  completed  work  in  any  of  the  following  subjects,  entitling  him 
to  seven  year=credits. 
Astronomy. 

Botany. 

Civics. 

Drawing. 

English. 

Latin  element. 

Literature. 

French. 

Grammar. 
Literature. 

Geology. 
Greek. 

Grammar. 
Anabasis. 

German. 

Grammar. 
Literature. 

History. 

Greece  and  Rome. 
England. 
Modern. 
Medieval. 
Senior  American. 
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Latin. 

Grammar. 
Caesar. 
Cicero. 
Vergil. 

Physics. 
Physiography. 
Political  economy. 
Shopwork. 
Zoology. 

SYLLABUS  OF  SUBJECTS 

The  following  statements  indicate  the  ground  to  be  covered  in  the 
study  of  the  various  subjects  required  for  admission. 
English  Classics  (three  years,  averaging  not  less  than  three  hours  per  week.) 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  part  of  prepara. 
tory  schools,  the  requirements  in  English  are  outlined  below  somewhat  in  detail. 
English  Classics— {a). 

A  critical  reading,  in  class,  of  English  masterpieces,  with  composition  work  based  upon 

the  same.    The  following  lists  are  suggested  as  well  adapted  for  such  study. 
For  the  year  igoo-igo/Shakespere,  "Macbeth;"  Milton,  ''Paradise  Lost,"  books  i  and  ii; 
Burke,  "Conciliation  with  America;"  Macaulay,  essays  on  "Milton"  and  "Addison." 
For  the  year  iqoi-iqo2— Shakspere,   "The  Merchant  of  Venice;"  Burke,  "Conciliation 

with  America;"  Scott,  "Marmion;"  Macaulay,  "Life  of  Samuel  Johnson." 
For  the  year  iqo2-iQ03— Shakspere,  "The  Merchant  of  Venice;"  Dryden,  "Palamon  and 
Arcite;"  "The  Sir  Roger  de  Coverley  Papers"  in  "The  Spectator;"  Tennyson,  "The 
Princess;"  Lowell,  "The  Vison  of  Sir  Launfal." 
In  the  study  of  these  works  the  student  should  come  to  know  the  leading  facts  connected 
with  the  author  and  his  time;  he  should  be  familiar  with  the  subject  matter  of  the 
work;  thoroughly  at  home  with  the  story;  and  have  a  clear  idea  of  the  form  and  struc- 
ture of  the  work. 
The  teacher  should  call  for  frequent  written  exercises,  such  as  will  naturally  suggest 
themselves.    For  instance,  in  "The  Merchant  of  Venice."  the  following  are  among 
the  topics  that  might  be  selected: 
The  historical  setting  of  the  play;  the  Jew  in  Europe,  as  depicted  by  the  play:  Shak- 
spere's  purpose  in  the  character  of  Shylock — to  make  him  hateful  or  an  object  of  pity; 
Portia's  judgments;  the  comparison  of  certain  characters. 
English  Classics— id). 

A  less  critical  knowledge  of  other  standard  or  classic  works  which  may,  perhaps,  be 
read  by  the  student  at  home,  with  written  reports  and  brief  oral  discussions  in  class. 
Somewhat  greater  latitude  is  to  be  allowed  here.    The  following  works  are  noted  as 
indicative  of  the  minimum  amount  of  work  expected. 
At  least  two  of  Shakspere's  plays,  besides  the  one  studied  critically. 
One  of  Irving's  works. 
One  of  Hawthorne's  novels. 
Stevenson's  "The  Black  Arrow." 
One  of  Webster's  orations. 
In  case  the  candidate  cannot  furnish  a  certificate    that  a  course  of    such    reading, 
equivalent  to  three  hours  per  week,  for  three  years  of  the  high  school  course,  has  been 
satisfactorily  completed,  he  will  be  required  to  write  an  essay  of  not  less  than  two  hun 
dred  and  fifty  words  upon  a  theme  connected  with  one  of  the  following  named  works 
(a)  Shakspere,  "Macbeth;"  Milton,  "Paradise  Lost"— books  i  and  ii;  Burke,  "Concilia 
tion  with  America;"  Carlyle's  essay  on  "Burns." 


School  of  Min<s.  15 

{/')  Any  two  of  Shakspere's  plays,  besides  the  one  studied  critically. 
( >ne  oi  Irving's  works. 
One  of  Hawthorne's  novels. 
Stevenson's  "The  Black  Arrow." 

One  of  Webster's  orations. 

• 

English  Composition  and  Rhetoric \  (one  year). 

Candidates  are  expected  to  show  a  familiarity  with  the  principles  and  technical  terms  in 
ordinary  high  school  texts  upon  the  subject,  whether  acquired  by  the  direct  study  of 
such  texts,  or  mainly  by  the  study  of  selected  English  masterpieces.  It  should  not  be 
forgotten  that  the  main  purpose  of  this  subject  is  to  teach  the  student  to  use  language 
correctly  and  forcibly.  To  this  end  the  student  should  be  given  constant  exercise  in 
composition  writing.  A  knowledge  of  the  subject  matter  of  the  texts  used  will  be  con- 
sidered of  less  importance  than  the  demonstration  of  ability  to  write  good  English. 

A  full  year  of  work  in  the  high  school,  five  hours  per  week,  should  be  devoted,  to  this 
subject. 

Teachers  are  urged  to  insist  upon  the  use  of  good  English  in  every  exercise  in  which 
the  student  has  occasion  to  write  or  to  speak  English. 

Elementary  Algebra  (one  year). 

The  elementary  algebra  of  any  one  of  the  following  authors  will  furnish  the  necessary 
preparation:  Ray,  Greenleaf,  Wells,  Sensenig,  Thompson  and  Quinby,  Wentworth 
(school),  Taylor  (academic),  Milne  (high  school),  Stringham-Smith,  Collins.  If 
Olney's  Complete  Algebra  or  Wentworth's  Elements  of  Algebra  be  used,  selections 
may  be  made  equivalent  to  the  above. 
Higher  Algebra  (one-half  year). 

Addition,  subtraction,  multiplication,  division,  factoring  highest  common  divisor,  lowest 
common  multiple,  fractions,  involution,  evolution,  theory  of  exponents  and  radicals 
(including  imaginaries)  as  found  in  Downey's  Higher  Algebra  or  equivalent. 
A  fuller  treatment  of  these  subjects  than  is  found  in  elementary  algebras  is   required, 
inasmuch  as  the  work  of  the  freshman  class  in  higher  algebra  does  not  include  them. 
As  the  work  at  the  University  is  continued  in  Downey's  Higher  Algebra,  it  is  of  advant- 
age to  the  student  to  use  this  text  in  his  preparation. 
Plane  Geometry  (one  year)— Phillips  and  Fisher,  Milne,  Wentworth,  or  equivalent;  includ- 
ing the  unsolved  problems. 
Solid  Geometry  (one-half  year)— Phillips  and  Fisher,  Milne,  Wentworth,  or  equivalent;  in- 
cluding the  exercises. 
Chemistry  (one  year)— The  non-metallic  elements,  as  presented  in   the   elementary  text- 
books, such  as  Remsen's,  Williams,'  etc. 
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Advanced  Standing— The  University  accepts  records  from  all  repu- 
table colleges  for  credit  to  advanced  standing.  Such  records  are  accepted 
so  far  as  they  are  equivalent  to  the  work  done  in  the  University. 

Records  from  institutions  whose  entrance  requirements  are  not  essen- 
tially equivalent  to  the  requirement  of  the  University,  will  not  be  accepted 
unquestioned;  the  credit  to  be  allowed  will  be  decided  in  individual  cases 
by  the  enrollment  committee. 

DAILY    ROUTINE 

The  morning  session  begins  at  8:30  o'clock;  a  general  assembly  of  the 
faculty  and  students  is  held  each  day  at  10:25  o'clock,  at  which  there  are 
brief  and  simple  religious  exercises. 

EXAMINATIONS 

At  the  close  of  each  term,  examinations  are  held  in  the  studies  of  the 
term.  In  order  to  be  "passed,"  the  student  must  obtain  seventy-five  per 
cent. 

Students  who  pursue  any  subject  unsuccessfully  are  reported  as  "incomplete,"  "con- 
ditioned" or  "failed."  "Incomplete"  work  must  be  made  up  within  one  term,  at  the  con- 
venience of  the  professor  concerned,  or  become  a  "condition,"  subject  to  the  rule  governing 
conditions.  "Conditions"  not  made  up  before  the  subject  is  offered  again  become  "fail- 
ures," subject  to  rule  governing  failures.  "Failures"  must  be  taken  over  again  in  class. 
The  examinations  for  conditioned  students  are  held  at  the  beginning  of  the  fall  term  in  the 
work  of  the  fall  term;  at  the  beginning  of  the  winter  term  in  the  work  of  the  winter  term, 
and  at  the  beginning  of  the  spring  term  in  the  work  of  the  spring  term. 

A  student  who  at  any  time  is  deficient  in  more  than  four  studies  of  four 
hours  per  week,  loses  his  class  rank  and  is  regarded  as  a  member  of  the 
next  lower  class. 

Students  whose  absences  in  any  term  exceed  four  weeks  in  the  aggre- 
gate, are  not  permitted  to  take  the  term  examinations  without  special  per- 
mission of  the  faculty. 

DELINQUENT    STUDENTS 

Any  student  of  the  freshman  class  who  receives  a  "condition"  or  a  "fail- 
ure" in  each  of  the  four  subjects  of  the  first  term,  or  in  five  of  these  sub- 
jects in  the  first  and  second  terms,  will  be  dropped  from  the  rolls  of  the 
University,  and  not  be  allowed  to  re-enter  the  University  until  further  pre- 
paration has  been  secured. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty, 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examination  in  any  subject;  and  if  such  person  pass  in  all 
the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate  de- 
gree, provided,  however,  that  at  least  one  full  year  be  spent  at  the  Uni- 
versity before  such  degree  shall  be  granted,  and  provided,  the  examina- 
tion, in  every  case,  be  held  before  a  committee  of  the  faculty  appointed  for 
that  purpose. 
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Special  Statement 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz.: 
Mining  Engineering  and  Metallurgy;  leading  to  the  degree  of  Engineer  of 
Mines  (E.  M.)  and  Metallurgical  Engineer  (Met.  E.)  respectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  holding  the 
degree  of  E.  M.  and  vice  versa,  provided  such  a  candidate  complete  an 
additiunal  year's  work  at  the  school  and  present  a  suitable  thesis. 

Candidates  for  advanced  standing  must  pass  a  satisfactory  examination 
for  admission  and  also  upon  those  studies  which  have  been  pursued  by  the 
class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  such  standing  as 
their  credentials  or  the  examinations  taken  under  the  direction  of  the  faculty 
of  this  school  may  entitle  them. 

Unclassed  students  are  admitted  to  pursue,  under  the  direction  of  the 
faculty,  one  or  two  lines  of  study  selected  from  some  regular  course.  Such 
students  must  be  persons  of  mature  years,  and  present  preparation  sufficient 
to  admit  them  to  the  freshman  class.  Persons  of  mature  years,  who  shall 
give  satisfactory  evidence  of  ability  to  do  with  credit  the  work  applied  for, 
may  be  admitted  by  vote  of  the  faculty. 

Students  in  the  college  of  science,  literature  and  the  arts,  in  the  college 
of  engineering  and  mechanic  arts,  and  school  of  technical  and  applied 
chemistry,  who  contemplate  taking  a  degree  in  this  school  after  completing 
their  course,  are  recommended  to  select  their  electives  with  reference  to  as 
full  a  preparation  as  possible  for  the  technical  work  of  the  course  they  pur- 
pose to  enter. 

FEES 

A  registration  fee  of  five  dollars  is  required  at  the  beginning  of  each 
term. 

The  various  laboratory  fees  are  as  follows: 

Chemical  laboratory per  term,  $5.00 

Mineralogical  "          "  2.0c 

Assaying           "          '*  5.00 

Physical            "          ''  2.00 

Mechanical       " "  3.00 

Electrical          "          "  5.00 

Ore  testing      "           '•  5.00 

The  visits  to  the  mines  made  by  the  sophomore  and  junior  classes  cost 
the  student  between  sixty  and  seventy  dollars  per  visit. 
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Books  cost  about  as  follows: 

Freshman  year $12  00  to  $15,00 

Sophomore"    5  00  to     8.00 

Junior  "    .   18.00  to    25.00 

Senior  "    10  00  to   30.00 

A  number  of  books  are  recommended  to  the  student,  but  the  purchase 
of  them  is  optional.  The  lower  estimates  given  will  cover  the  cost  of  books 
that  must  be  purchased. 

A  set  of  draughting  instruments  must  be  purchased  by  the  freshman 
class.     The  necessary  instruments  will  cost  about  eight  dollars. 

SUMMARY   OF   EXPENSES 

FRESHMAN   YEAR 

Matriculation  fee $15.00 

Chemical  laboratory  fee 15.00 

Mineralogical  laboratory  fee 4.00 

Physical  laboratory  fee 2.00 

Assaying  laboratory  fee 10.00 

Books 13.00 

Draughting  instruments 8.00 

Note  books  and  supplies 2.co 

$69.00 

SOPHOMORE   YEAR 

Matriculation  fee : $15.00 

Chemical  laboratory  fee 15  00 

Physical  laboratory  fee 6.00 

Visit  to  the  mines $60.00  to  70  00 

Books 7.00 

Note  books  and  supplies 2  00 

$115.00 

JUNIOR   YEAR 

Matriculation  fee $15.00 

Visit  to  the  mines $60.00  to  70.00 

Books 20.00 

Note  books  and  supplies 2.00 

Chemical  laboratory  fees 15.00 

$122.00 

SENIOR  YEAR 

Matriculation  fee $15.00 

Electrical  laboratory  fee 5  00 

Ore  testing  laboratory  fee 10.00 

Mechanical  laboratory  fee 3.00 

Books 2000 

Note  books  and  supplies 2  00 

$55-oo 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4-oo  per 
week. 

Room  rent  varies  from  $5.00  to  $10.00  per  month. 

With  two  occupying  one  room,  the  rent  per  student  would  be  consider- 
ably lower. 
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ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  [889,  when  the 
general  faculty  of  the  University  recommended  to  the  Board  of  Regents  its 
establishment.  In  1891  the  Legislature  of  the  State  of  Minnesota  voted  an 
appropriation  for  establishing  and  equipping  the  school.  Two  annual 
appropriations  have  since  been  made  for  its  support. 

LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 
the  east  bank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of  Mines 
have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with  sev- 
eral important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center,  transportation  at  special  rates  is  readily  obtained. 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana  and  Colorado,  and  in  the  coal  mines  of  Pennsylvania. 

At  least  two  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

LIBRARY 

The  library  consists  of  about  eight  hundred  volumes.  This  number 
represents  only  those  works  that  treat  directly  of  mining  and  metallurgical 
subjects. 

This  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  students  have  also  ac- 
cess to  a  very  complete  private  library,  as  well  as  the  Minneapolis  public 
library,  which  contains  an  exceptionally  large  and  valuable  set  of  publica- 
tions on  subjects  relating  to  mining  and  metallurgy.  The  leading  periodi- 
cals are  accessible  to  all.  Constant  references  in  lectures  compel  the 
student  to  keep  himself  well  informed  as  to  the  latest  methods,  machinery 
and  changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 

PHOTOGRAPHY. 

Photographs  of  surface  and  underground  appliances,  metallurgical 
plants,  copies  of  drawings  and  other  photographs  are  indispensable  to  the 
study  of  mining  and  metallurgy.  With  the  report  of  his  field  work  every 
student  is  expected  to  present  photographs,  as  well  as  sketches,  of  various 
objects  under  consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred  slides  have 
been  made  in  the  department's  laboratory  which  bear  diiectly  on  the  work 
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done  in  Minnesota  and  the  neighboring  northwest,  Many  valuable  photo- 
graphs are  constantly  being  made.  Blue  prints  of  these  are  given  students 
as  illustrations.  Much  time  is  thus  saved  usually  spent  in  making  sketches 
and  diagrams. 

The  work  falls  under  the  following,  subdivisions,  supplemented  by  thor- 
ough courses  in  physics,  chemistry,  mineralogy  and  geology: 

(a)  Assaying — to  determine  if  ore  has  value  for  treatment,  (b)  Mining 
engineering — to  furnish  material  for  treatment,  (c)  0?'e  testing — to  deter- 
mine best  method  of  treatment,  (d)  Ore  dressi7ig—i\ixii\^\mg  products  for 
metallurgical  treatment.  (<?)  Metallurgy — smelting  and  refining  of  ores 
and  ore  dressing  products;  reduction  to  metals. 

DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior 
years,  and  the  subjects  given,  together  with  the  sequence  necessary,  are 
stated  in  the  accompaning  outline  of  the  course. 

Until  the  second  term  of  the  junior  year,  the  course  consists  of  lectures 
and  recitations  only.  In  the  subsequent  work,  text-books  are  used  in  con- 
nection with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation 
and  similar  subjects  become  an  important  part  of  the  work. 

Field  work  in  ?nining.  At  the  close  of  the  sophomore  year  the  students 
are  required  to  spend  four  weeks  in  some  mining  district  studying  the  work 
performed  by  the  miners. 

At  the  close  of  the  junior  year  a  second  visit  is  made  for  the  purpose  of 
making  mine  and  geological  surveys  and  studying  mining  methods. 

Conditioned  students  are  not  allowed  to  take  field  work,  until  conditions 
are  removed. 

A  complete  type-written  report,  covering  each  year  of  field  work,  illus- 
trated with  sketches  drawn  to  scale,  must  be  submitted  by  the  student. 
This  report  must  be  submitted  before  student  may  register  for  the  following 
year's  work. 

Designs  and  specifications.  The  student  makes  working  drawings  of 
mine  cars,  skips  and  other  parts  of  mine  equipments  that  are  usually  de- 
signed and  made  on  the  ground. 

Mine  surveying.  The  work  in  surveying  is  designed  solely  for  mining 
engineers.  In  the  freshman  year,  third  term,  the  work  consists  of  the 
elements  of  plane  surueying  with  special  reference  to  the  computations 
necessary. 

Field  ivo?  k  in  surveying — Course  VIII.  The  month  of  August,following 
the  close  of  the  freshman  year,  is  spent  in  practicing  plane  surveying. 
About  an  hour  per  day  is  given  to  lectures  or  recitations  and  the  remainder 
of  the  day  to  field  work. 

The  students  are  divided  into  squads  of  two,  and  each  is  required  to 
complete  the  following  exercises  and  surveys. 
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i.  Ranging. 

2.  Chaining. 

3.  Compass  reading. 

4.  Determination  of  length  of  pace. 

5.  Survey  of  a  large  area  by  pacing  and  hand  compass. 

6.  Adjustment  of  hand  levels  and  practice  in  leveling. 

7.  Adjustment  and  use  of  wye  levels. 
S.  Adjustment  of  mining  transit. 

9.  Reading  angles. 

10.  Traverse  with  steel  tape. 

11.  Azimuth  traverse  with  stadia. 

12.  Observation  on  polaris  for  meridian. 

13.  Survey  of  mining  claim  according  to  the  regulations  of  the  U.  S. 

Government. 

14.  Measurement  of  earthwork. 

15.  Laying  out  railroad  tangents,  curves  and  crossings. 

Each  squad  must  provide  itself  with  a  25-foot  steel  tape,  graduated  to 
tenths. 

This  course  is  open  only  to  those  who  have  taken  Course  IX  or  its 
equivalent. 

During  the  first  term  of  the  junior  year  the  higher  theoretical  work  in 
plane  and  mine  surveying  is  studied.  During  second  term  mine  mapping 
is  practiced.  While  visiting  the  mines  in  junior  year,  a  survey  of  a  mine, 
or  some  part  of  a  mine  is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  furnished  stu- 
dents on  these  surveys. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing  extend 
through  the  second  and  third  terms  of  junior  year,  and  comprise  the  de- 
tailed study  of  ore  dressing  and  concentrating  machinery,  together  with  the 
study  of  typical  combinations  of  dressing  machines  as  found  in  the  several 
mining  districts  of  the  United  States. 

In  connection  with  the  theoretical  work,  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year,  experimental  work  in  ore  concentration  will 
be  conducted. 


COURSE   IN   MINING   ENGINEERING 

FRESHMAN  YEAR 

FIRST  TERM 

Chemistry  (Chemistry  I)— 4'2  hours.  Prof.  Frankforter. 

Drawing  (Drawing-  I)— 4-  hours.  Prof.  Kirchner. 

Mathematics  (Mathematics  I)— 5  hours,  Mr.  Groat. 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I)— 42  hours,  Prof.  Hall  and  Dr.  Berkey . 
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SECOND  TERM 

Assaying  (Metallurgy  I)— 2  hours,  Prof.  Appleby. 

Assaying  (Metallurgy  I)— 22  hours.  Prof.  Appleby  and  Mr.  Christianson. 

Chemistry  (Chemistry  II)— 42  hours,  Mr.  Nicholson. 

Constructive  geometry  (Drawing  II) — 52  hours,  Prof.  Kirchner. 

Mathematics  (Mathematics  I,  II)— 5  hours,  Mr.  Groat. 

Mineralogy{ Geology  and  Mineralogy, Mineralogy  II)— 42  hours,  Prof.Hall  and  Dr.Berkey 

THIRD  TERM 

Asssaying  (Metallurgy  I)— 2  hours,  Prof.  Appleby. 

Assaying  laboratory  (Metallurgy  I)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Chemistry  (Chemistry  III)— 4.2  hours,  Mr.  Nicholson. 

Descriptive  geometry  (Drawing  III)— 4  hours,  Prof.  Kirchner. 

Mathematics  (Mathematics  II,  III)— 5  hours,  Mr.  Groat. 

Mineralogy^. Geology  and  Mineralogy.  Mineralogy  II)— 2 hours,  Prof.  Hall  and  Dr.  Berkey. 

Surveying  (Mining  VII) — 3  hours,  Mr.  Eckerson. 

SUMMER   WORK  — MONTH   OF  AUGUST 

Surveying  (Mining  VIII)— 4  weeks,  Prof,  van  Barneveld  and  Mr.  Eckerson. 

SOPHOMORE    YEAR 

FIRST  TERM 

Chemistry  (Chemistry  IV)— 42  hours,  Prof.  Sidener. 
Descriptive  geometry  (Drawing  IV)  — 22  hours,  Prof.  Kirchner. 
Elementary  mechanics  (Physics  I) — 4  hours,  Prof.  Jones. 
Mathematics  (Mathematics  III,  IV)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  V)— 3  hours,  Prof.  Appleby. 
Topographic  drawing  (Drawing  VII(— 22  hours,  Prof.  Kirchner. 

SECOND   TERM 
Chemistry  (Chemistry  V)— 42  hours,  Prof.  Sidener. 
Mathematics  (Mathematics  IV,  V)  — 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VI)— 3  hours,  Prof.  Appleby. 
Mining  (Mining  I)— 3  hours,  Prof,  van  Barneveld. 
Physics  (Physics  II)— 4  hours,  Prof.  Jones. 
Working  drawings  (Drawing  V)— 42  hours,  Prof.  Kiichner. 

THIRD   TERM 
Chemistry  (Chemistry  VI)— 42  hours,  Prof.  Sidener. 
Mathematics  1  Mathematics  V)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VII)— 3  hours,  Prof.  Appleby. 
Machine  drawing  (Drawing  VI)  22  hours,  Prof.  Kirchner. 
Physics  (Physics  VIII— 4  hours,  Prof.  Jones. 

SUMMER  WORK— MONTH   OF   MAY 

Mining  (Mining  II)  )         ,.,„„!,_      \  Prof,  van  Barneveld.  Prof.  Appleby,  Mr. 

Metallurgy  (Metallurgy  XII)   )     4     eeKb'     (      Christianson  and  Mr.  Eckerson. 

JUNIOR    YEAR 
FIRST  TEEM 
Geology  (Geology  and  Mineralogy,  Geology  I)— 2  hours,  Prof.  Hall. 
Mechanics  (Mechanics  I,  II)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VIII)— 4  hours,  Prof.  Appleby. 
Mine  surveying  (Mining  IX)— 3  hours,  Prof,  van  Barneveld. 
Mining  (Mining  III)— 4  hours.  Prof,  van  Barneveld. 
Mine  mapping  (Mining  X)— 22  hours,  Mr.  Eckerson. 
Petrology  i  Geology  and  Mineralogy,  Geology  III)— 22  hours,  Dr.  Berkey. 
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SECOND  TERM 

Geology  (Geology  and  Mineralogy,  Geology  II)— 2  hours,  Prof.  Hall. 

Mechanics  (Mechanics  II,  I)— 5  hours,  Mr.  Groat. 

Sfgiallurgy  (Metallurgy  IX)— 4  hours,  Prof.  Appleby. 

Mining  And  ore  dressing  (Mining  III)— 6  hours,  Prof,  van  Barneveld. 

calmto9ralogy\<^°§^^ffi$°W>  \*  hours,  Prof.  Hall  and  Dr.  Berkey. 

Strength  of  materials  (Mechanical  Eng.  XXVII)— aa  hours,  Prof.  Smith. 
Steam  engine  (Mechanical  Eng.  XIX)— 2  hours,  Prof.  Flather. 

THIRD  TERM 

Applied  geology  (Geology  and  Mineralogy,  Geology  V)—  4  hours,  Prof.  Hall. 

Steam  engine  (Mechanical  Eng.  XIX)— 2  hours,  Prof.  Flather. 

Mechanical  laboratory  (Mechanical  Eng.  XXVIII)— 22  hours,  Prof.  Smith. 

Petrography  (Geology  and  Mineralogy,  Geology  VI)— 22  hours,  Prof.  Hall. 

Mechanics  (Mechanics  III)— 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  X)— 4  hours,  Prof.  Appleby. 

Mining  and  Ore  dressing  (Mining  III)— 6  hours,  Prof,  van  Barneveld. 

FIELD   WORK— MONTH    OF   MAY. 

Mining  (Mining  IV)  )  _  w„i._  \  Prof,  van  Barneveld,  Prof.  Appleby,  Mr. 

Metallurgy  (Metallurgy  XII  )'~4  v%eeK-i>'  \     Christianson  and  Mr.  Eckerson. 

SENIOR  YEAR 

FIRST  TERM 

Chemistry  (Chemistry  XVI)— 42  hours,  Prof.  Frankforter. 

Electric  power  (Electrical  Engineering  III)  — 52  hours,  Mr.  Springer. 

Mining  (Mining  V)— 5  hours,  Prof,  van  Barneveld. 

Ore  testing  (Metallurgy  III)— 3  hours,  Prof.  Appleby. 

Ore  testing  laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Thermodynamics  (Thermodynamics  and  Prime  Movers  I)— 3  hours,  Mr.  Groat. 

SECOND  TERM 

Chemistry  (Chemistry  XXIII)— 42  hours,  Prof.  Sidener. 

Mining  (Mining  V)  —5  hours.  Prof,  van  Barneveld. 

Ore  Deposits  (Geology  and  Mineralogy,  Geology  IX)—  4  hours,  Prof.  Hall. 

Ore  testing  (Metallurgy  III)— 2  hours,  Prof.  Appleby. 

Ore  testing  laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Prime  movers  (Thermodynamics  and  Prime  Movers,  II)— 3  hours,  Mr.  Groat. 

Thesis— 4  hours. 

THIRD  TERM 

Chemistry  (Chemistry  XXVIII)— 42  hours,  Prof.  Sidener. 

Designs  and  specifications  (Mining  VI)— 42  hours,  Prof,  van  Barneveld. 

Geology  (Geology  and  Mineralogy,  Geology  X)— 4  hours,  Prof.  Hall. 

Mechanical  laboratory  (Mechanical  Engineering  XXXII)— 42  hours,  Prof.  Smith. 

Mining  (Mining  V)— 5  hours,  Prof,  van  Barneveld. 

Thesis— 4  hours. 


DEPARTMENT   OF    METALLURGY 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.    A  collection  of  representative  ores  of  various 
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metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction  is 
given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  courses  include  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assay  of  bullion  for 
fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large 
well  ventilated  furnace  room,  in  which  are  located  muffle  and  crucible 
furnaces,  and  another  room  of  similar  dimension  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  giyen  the  students,  who  are  re- 
quired to  make  up  the  necessary  charges  and  submit  their  reports  in  detail. 
This  work  is  offered  to  students  completing  the  necessary  courses  in  miner- 
alogy and  chemistry. 

The  assay  laboratories  are  located  in  Pillsbury  Hall,  and  consist  of — 

i.  P?-eparation  room.  Where  the  samples  and  re-agents  are  weighed. 
This  operation  is  conducted  in  a  room  entirely  apart  from  the  furnace  room. 
The  separation  of  the  laboratory  from  the  furnace  room  is  of  the  greatest 
importance  to  the  student  The  preparation  of  ore  is  effected  by  a  Forster 
crusher,  Frazer  &  Chalmers  sample  pulverizer,  and  Bridgman  ore  sampler. 
The  machines  are  run  by  an  electric  motor.  Much  time  is  thereby  saved  to 
the  student  for  extended  or  advanced  work  in  special  lines. 

2.  Furnace  room.  After  the  sample  has  been  placed  in  suitable  ves- 
sels for  fusion,  it  is  taken  to  the  furnace  room,  which  communicates  directly 
with  the  preparation  room.  This  room  is  well  equipped  with  crucible  and 
muffle  furnaces  and  all  the  appurtenances  necessary  for  carrying  on  the  re- 
duction of  the  metals  from  their  ores  by  fire  methods. 

3.  Balance  room.  In  this  room  are  various  balances  for  accurately 
weighing  the  gold  and  silver  beads,  and  bullion. 

SPECIAL   COURSE   IN   ASSAYING 

A  course  in  field  assaying  is  prepared  for  men  of  mature  years  who  de- 
sire to  become  acquainted  with  representative  ores  and  methods  of  assaying 
without  taking  the  courses  leading  to  a  degree. 

Special  work  in  mineralogy  is  a  necessity  and  must  be  taken  with 
assaying. 

Work  can  be  begun  Oct.  1st,  Jan.  1st  and  March  1st.  This  course  con- 
sists of  eight  weeks,  three  days  per  week,  seven  hours  per  day. 

Fee  for  course  including  mineralogy  and  matriculation  fee,  $25.00. 

ORE   TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 
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There  arc  complete  testing  works  connected  with  the  department  where 

the  student  may  sec  the  working  of,  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pans  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxydizing  and 
oxydizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as 
sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of  ore 
are  given  to  make  the  necessary  tests  upon  the  different  machines,  and  the 
students  report  the  best  method  of  treatment.  Two  terms,  eleven  hours  per 
week  in  senior  year,  are  devoted  to  instruction  and  laboratory  work,  and  are 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 
Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering  get  the  requisite  practical  experi- 
ence. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  method  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal,  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi, 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  of  facilities  for 
both  educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  suffic- 
ient to  purchase  only  the  necessary  machinery,  the  business  men  of  Minne- 
apolis generously  provided  a  suitable  building.  This  building,  94x66  feet, 
is  built  of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illus- 
trate the  various  processes  of  ore  testing,  viz:  a  Bridgman  mechanical 
sampler,  size  B;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete;  a  pair 
of  12)^x12  geared  rolls  complete;  a  four  compartment  spitzkasten;  a  three 
compartment  Hartz  jig;  a  Collum  jig  complete  with  cone  for  driving;  a 
three  and  a-half  foot  Huntington  mill  complete;  a  three  stamp  mill,  275- 
pound  stamps;  a  five  stamp  mill,  850  pound  stamps;  a  Challenge  automatic 
feeder  for  five-stamp  battery;  a  suspended  Challenge  feeder  for  three-stamp 
battery;  a  Tulloch  feeder  for  Huntington  mill;  a  single  deck  buddle,  twelve 
feet  in  diameter;  a  four-foot  plain  belt  Frue  vanner;  a  three-foot  amalgam- 
ating pan;  a  five-foot  settler;  a  Bruckner  roasting  furnace,  with  fire  box  on 
wheels;  a  chlorination  barrel;  a  battery  tightener;  a  two-horse  power  verti- 
cal boiler;  a  steam  drying  pan;  three  trommels,  with  driving  arrangement 
and  gears,  a  one  thousand  pound  Reedy   elevator,   complete  with  worm 
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gear;  two  overhead  crawls,  each  with  eighty  foot  track;  one-ton  pulley- 
block;  a  quarter-ton  pulley  block;  a  scoop  car,  with  flat  wheels;  two  twenty 
horse  power  electric  motors;  three  MacDermott  automatic  samplers,  etc. 

METALLURGY. 

This  subject  is  well  illustrated  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works, 
which  are  accessible.     The  work  in  metallurgy  extends  through  three  years. 


COURSES  IN  METALLURGY 

FRESHMAN  YEAR 

FIRST  TERM. 

Chemistry  (Chemistry  I)— 42  hours,  Prof.  Frankforter. 

Drawing  (Drawing  I)— 42  hours,  Frof.  Kirchner. 

Mathematics  (Mathematics  I)— 5  hours,  Mr.  Groat. 

Mineralogy  (Geology  and   Mineralogy,   Mineralogy  I)— 42  hours,   Prof.   Hall  and   Dr. 

Berkey. 

SECOND  TERM 

Assaying  (Metallurgy  I)— 2  hours,  Prof.  Appleby. 

Assaying  (Metallurgy  I)— 22  hours,  Prof.  Appleby  and  Mr.  Christianson. 
Chemistry  (Chemistry  II)  —42  hours,  Mr.  Nicholson. 
Constructive  geometry  (Drawing  II)—  52  hours,  Prof.  Kirchner. 
Mathematics  (Mathematics  I  and  II)— 5  hours,  Mr.  Groat. 

Mineralogy  (Geology  and   Mineralogy,    Mineralogy  II) — 42  hours,   Prof.  Hall  and  Dr. 
Berkey. 

THIRD  TERM 

Assaying  (Metallurgy  I)— 2  hours,  Prof.  Appleby. 

Assaying  laboratory  (Metallurgy  I)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Chemistry  (Chemistry  III)  — 4'^  hours,  Mr.  Nicholson. 

Descriptive  geometry  (Drawing  III)— 4  hours,  Prof.  Kirchner. 

Mathematics  (Mathematics  II  and  III)— 5  hours,  Mr.  Groat. 

Mineralogy  (Geology    and    Mineralogy,  Mineralogy    II)— 2  hours,  Prof.  Hall   and  Dr. 

Berkev. 
Surveying  (Mining  VII) — 3  hours,  Mr.  Eckerson. 

SUMMER  WORK— MONTH   OF  AUGUST. 

Surveying  (Mining  VIII)— 4  weeks,  Prof,  van  Barneveld  and  Mr.  Eckerson. 

SOPHOMORE  YEAR 

FIRST  YEAR 

Chemistry  (Chemistry  IV)— 42  hours,  Prof.  Sidener. 
Descriptive  geometry  (Drawing  IV)— 22  hours,  Prof.  Kirchner, 
Elementary  mechanics  (Physics  I)— 4  hours,  Prof.  Jones. 
Mathematics  (Mathematics  III  and  IV)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  V)  — 3  hours,  Prof.  Appleby. 
Topographic  drawing  (Drawing  VII)— 22  hours,  Prof.  Kirchner. 
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SECOND  TERM 

Chemistry  (Chemistry  V)  4-  hours,  Prof.  Sidencr. 
Mathematics  (Mathematics  IV  and  V)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VI)  — 3  hours,  Prot.  Appleby. 
Mm  ins  (Mining  1)— 3  hours,  Prof,  van  Barneveld. 
Physics  (Physics  II)— 4  hours,  Prof.  Jones. 

Working  drawing  (Drawing  V)— 42  hours,  Prof.  Kirchner. 

THIRD  TERM 

Chemistry  (Chemistry  VI)— 42  hours,  Prof.  Sidener. 
Machine  drawing  (Drawing  VI)—  22  hours,  Prof.  Kirchner. 
Mathematics  (Mathematics  V)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VII)— 3  hours,  Prof.  Appleby. 
Physics  (Physics  VII)— 4  hours,  Prof.  Jones. 

FIELD  WORK— MONTH   OF  MAY 

Mining  (Mining  II)  )     ,„..,,.  (  Prof,  van  Barneveld,  Prof.  Appleby,  Mr.  Chris- 

Metallurgy  (Metallurgy  XII)  J  4  weeKS  }  tianson  and  Mr.  Eckerson. 

JUNIOR  YEAR 
FIRST  YEAR 
Geology  (Geology  and  Mineralogy,  Geology  1)— 2  hours,  Prof.  Hall. 
Mechanics  (Mechanics  I  and  II)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VIII)— 4  hours,  Prof.  Appleby. 
Mine  mapping  (Mining  X)— 22  hours,  Prof,  van  Barneveld. 
Mine  surveying  (Mining  IX)— 3  hours,  Prof,  van  Barneveld. 
Mining  (Mining  III)— 4  hours,  Prof,  van  Barneveld. 
Petrology  (Geology  and  Mineralogy,  Geology  III)— 22  hours,  Dr.  Berkey. 

SECOND  TERM 
Geology  (Geology  and  Mineralogy,  Geology  II)— 2  hours,  Prof.  Hall. 

Optical  mineralogy  \  GeolSerl1o^ynieiria,10gy,i  2*  hours'  Prof'  Hal1  and  Dr'  Berkey- 

Steam  engines  (Mechanical  Eng.  XIX)— 2  hours,  Prof.  Flather. 

Strength  of  materials  (Mechanical  Engineering  XXVII)—  22  hours,  Prof.  Smith. 

Mechanics  (Mechanics  II)— 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  IX)— 4  hours,  Prof.  Appleby. 

Mining  and  ore  dressing  (Mining  III)— 6  hours,  Prof,  van  Barneveld. 

THIRD  TERM 

Applied  geology  (Geology  and  Mineralogy,  Geology  V)— 4  hours,  Prof.  Hall. 

Mechanical  laboratory  (Mechanical  Eng.  XXVIII)—  22  Prof.  Flather. 

Mechanic s  (Mechanics  III)— 5  hours,  Mr. Groat. 

Metallurgy  (Metallurgy  X)— 4  hours,  Prof.  Appleby. 

Mining  and  ore  dressing  (Mining  III)— 6  hours,  Prof,  van  Barneveld. 

Steam  engine  (Mechanical  Eng.  XIX)— 2  hours,  Prof.  Flather. 

Petrography  (Geology  and  Mineralogy,  Geology  VI)— 22  hours,  Prof.  Hall. 

SUMMER  WORK— MONTH   OF   MAY. 

Mining  (Mining  IV)  /      ,   ,_„j,«,    j  Prof,  van  Barneveld,  Prof.    Appleby,   Mr. 

Metallurgy  (Metallurgy  XII)  S~A  weeks'  }     Christianson  and  Mr.  Eckerson. 

SENIOR  YEAR 

FIRST  TERM 

Chemistry  (Chemistry  XVI)  —42  hours,  Prof.  Frankforter. 

Electric  power  (Electrical  Engineering  III)— 52  hours,  Mr.  Springer. 
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Mining  (Mining  V)— 5  hours,  Prof,  van  Barneveld. 

Ore  testing  (Metallurgy  III)— 3  hours,  Prof.  Appleby. 

Ore  testing  laboratory  (Metallurgy  III)—  4  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Thermodynamics  (Thermodynamics  and  Prime  Movers  I)— 3  hours,  Mr.  Groat. 

SECOND  TERM 

C/iemistry  (Chemistry  XXIII)— 42  hours,  Prof.  Sidener. 

Electro-chemistry  (Chemistry  XIX)— 4  hours,  Prof.  Frankforter. 

Mining  (Mining  V)— 5  hours,  Prof,  van  Barneveld. 

Ore  testing  (Metallurgy  III)— 2  hours,  Prof.  Appleby. 

Ore  testing  laboratory  (Metallurgy  III)— 42  hours,  Prof.  Appleby  and  Mr.  Christianson. 

Prime  movers  (Thermodynamics  and  Prime  Movers  II)— 3  hours,  Mr.  Groat. 

Thesis — 4  hours. 

THIRD  TERM 

Chemistry  (Chemistry  XXVIII)— 42  hours,  Prof.  Sidener. 

Designs  and  specifications  (Metallurgy  XIII)— 42  hours. 

Electro-metallurgy  (Metallurgy  XI)— 4  hours,  Mr.  Christianson. 

Mechanical  laboratory  (Mechanical  Engineering  XXXII)— 42  hours,  Prof.  Smith. 

Mining  (Mining  V)— 5  hours,  Prof,  van  Barneveld. 

Thesis — 4  hours. 


COURSES  OF  INSTRUCTION 

COURSES  IN  CHEMISTRY 

Course  I.    Qualitative  analysis.  Freshman  i,  96  hours 

Lectures  and  laboratory  work.  The  course  includes  the  reactions  of  the  metals  as 
applied  to  their  separation  and  identification.    3  hours  lectures,  5  hours  laboratory. 

Course  II.     Qualitative  analysis.  Freshman  ii,  96  hours 

Lectures  and  laboratory  work.  A  study  of  the  reactions  of  the  acids  as  applied  to 
their  separation  and  identification.    Open  to  those  who  completed  course  i. 

Course  III.    Qualitative  analysis.  Freshman  Hi,  96  hours 

Lectures  and  laboratory  work.  The  work  in  this  course  will  include  an  examina- 
tion of  alloys,  minerals,  slags  and  other  compounds.  Open  to  those  who  have 
completed  course  ii. 

Course  IV.    Quantitative  analysis.  Sophomore  i,  96  hours 

Lectures  and  laboratory  work.  The  course  includes  an  introduction  to  quantitative 
and  a  beginning  of  gravimetric  analysis.  Open  to  those  who  have  completed 
course  iii. 

Course  V.    Quantitative  analysis.  Sophomore  ii,  96  hours 

Lectures  and  laboratory  work.    A  continuation  of  course  iv. 

Course  VI.     Vohimetric  analysis.  Sophomore  iii.  96  hours 

Lectures  and  laboratory  work.  The  course  includes  an  introduction  to  volumetric 
determinations  with  a  discussion  of  standard  solutions  and  the  necessary  stoichio- 
metric calculations.    Open  to  those  who  have  completed  course  v. 

Course  XVI.    Special  problems.  Senior  i,  48  hours  or  more. 

Laboratory  work.  The  course  includes  the  working  out  of  various  mineralogical, 
technological  and  metallurgical  problems.  Open  to  those  who  have  completed 
course  vi. 

Course  XIX.    Electro-chemical  analysis.  Senior  ii,  48  hours  or  more 

Lectures  and  laboratory  work.  The  course  includes  the  qualitative  and  quantita- 
tive separation  of  metals  by  electrolysis,  Open  to  those  who  have  completed 
course  vi. 
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XXIII.     Iron  and  steel  analysis.  Senior  //,  48  hours  or  more. 

Lectures  end  laboratory  work.  The  course  includes  the  rapid  determination  o( 
iron  by  the  various  methods,  as  well  as  the  determination  of  associated  element-. 
sulphur,  phosphorus,  silicon,  manganese,  carbon  and  others.  Open  to  those  who 
have  completed  course  vii. 

XXVIII.    Special  problems.  Senior  Hi.  4X  hours  or  more. 

Laboratory  work.    This  course  includes  work  on  ores  of  base   metals,  limestone, 
etc. 


COURSES  IN  DRAWING 

Course  I.    Freehand.  Freshman  i,  [4] 

Lettering,  geometric  forms  and  engineering  details  in  outline,  including  working 
sketches,  translations  and  the  elements  of  perspective. 

Course  II.    Mechanical.  Freshman  it,  [4] 

Conventional  methods,  machine  and  structural  details  and  standard  sizes  and 
shapes. 

Course  III,    Descriptive  geometry.  Freshman  Hi,  [4] 

Problems  relating  to  points,  lines,  planes,  solids,  interpenetrations,  surfaces  of  rev- 
olution, tangents  and  developments,  including  the  constructive  geometry  in- 
volved.   Recitations  and  lectures. 

Course  IV.    Descriptive  geometry.  Sophomore  i,  [4]  and  [2] 

Orthographic,  isometric,  horizontal,  topographic,  oblique,  and  perspective  projec- 
tions; shades  and  shadows,  line  shading  and  brush  tinting.  Open  to  students  who 
have  completed  course  iii. 

Course  V.     Working  drawings.  Sophomore  ii,  [4] 

Engineering  details,  assembly  drawings,  mechanical  movements,  tracing  and  blue 
printing. 

Course  VI.    Machine  drawing.  Sophomore  iii,  [2] 

Detail  and  construction  drawings  of  mining  machinery,  head  frames,  cars,  skips 
and  other  mining  appliances. 

Course  VII.     Topographic  drawing.  Sophomore  i,  [2] 

Plans,  sections,  timbering,  and  mine  conventions.    Topographic  maps. 

COURSE  IN  ELECTRICAL  ENGINEERING 

Course  III.    Electric  power.  Seni$r  i,  [5] 

Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dynamos, 
motors  and  electric  lighting.    33  lectures  and  44  hours  laboratory. 

COURSES  IN  GEOLOGY  AND  MiNERALOGY. 

MINERALOGY. 

Course  I.     General  mineralogy .  Freshman  i,  ii. 

The  physical  and  chemical  characters  of  minerals;  a  study  ot  the  native  elements 
and  the  ores  of  the  common  metals;  the  occurrence  and  association  of  economic 
minerals. 

Descriptive  mineralogy  and  classification;  rock-forming  minerals;  genetic  relation- 
ships and  distribution. 

Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals  and  the  applica- 
tion of  chemical  and  blowpipe  analysis  to  the  determination  of  species;  an  intro- 
duction to  the  methods  of  quantitative  blowpipe  analysis;  special  topics;  reference 
reading  and  discussions.     Eour  times  a  week,    Eight  hours  a  week. 
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Course  II.    Physical  mineralogy.  Freshman  Hi. 

An  introduction  to  crystallography;  physical  characters  of  greatest  service  in  rapid 
determination.  Hand  specimen  practice  preparatory  to  rock  study.  Lectures 
and  field  work.    Twice  a  week. 

Course  III.     Optical  mineralogy.  Junior  ii , 

A  study  of  the  structure  of  crystals  and  crystal  grains.     An  application  of  the 

methods  of  determination  by  optical  properties;  the  use  of  the  petrographers' 

microscope,  embracing  the  elements  of  lithology.    Lectures  and  laboratory  work, 

twice  a  week;  four  hours  a  week. 

GEOLOGY 

Course  I.    Physical  geology.  Junior  i. 

i,  Geodynamics,  discussing  the  atmosphere,  water,  terrestrial  heat,  plants  and  ani- 
mals, as  geogical  agents.  2,  structural  geology,  explaining  stratification,  displace- 
ments, dislocations,  fractures,  induced  rock-structures  and  mineral  veins  in  their 
relation  to  the  arrangement  of  material  in  the  earth.  3,  physiographic  geology 
pointing  out  the  more  prominent  earth  features  and  discussing  their  origin,  signi- 
ficance and  the  agencies  affecting  them.  Field  excursions  are  required.  Scott's 
Introduction.    Twice  a  week. 

Course  II.    Historical  geology.  Junior  ii. 

A  study  of  the  strata  of  the  earth.  An  outline  of  the  salient  features  of  the  earth's 
history,  discussing  its  several  eras  with  their  faunas  and  floras.  The  special  pur- 
pose of  the  course  is  to  outline  the  geographical  history  of  the  North  American 
continent.    Scott's  Introduction,  lectures  and  reading.    Twice  a  week. 

Course  III.    Petrographical  geology.  Junior  i. 

General  considerations  of  the  origin  and  occurrence  of  rocks,  i.  e.  Petrogenesis. 
The  structure  and  texture  of  rocks.  Preliminary  studies  of  the  mineral,  physical 
and  chemical  constitution  of  the  crystalline  rocks  with  a  view  to  their  general 
description.  Kemp's  Handbook  of  Rocks.  Reference  reading  and  demonstrations. 
Twice  a  week;  four  hours  a  week. 

Course  V.    Applied  geology.  Junior  Hi. 

An  outline  of  the  economic  relations  of  geology.  The  course  comprises  a  discussion 
of  the  nature  and  distribution  of  non-metallic  rocks  and  minerals  of  an  economic 
value,  including  coal,  mineral  oils  and  natural  gas,  phosphates  and  other  natural 
fertilizers,  together  with  soils;  the  geologic  conditions  of  water  supply;  abrasives 
and  fictile  materials;  natural  and  artificial  building  stones;  mortars  and  cements 
for  construction  and  road-making,  followed  by  a  brief  summary  of  the  nature  and 
distribution  of  ore  deposits  of  the  less  and  more  important  metals.  Williams' 
Applied  Geology  and  reference  reading.    Four  times  a  week. 

Course  VI.    Petrography.  Junior  Hi. 

An  investigation  of  the  megascopic  and  microscopic  characters  of  crystalline  rocks; 
a  discussion  of  their  crystalline  habit,  mineral  composition  and  genetic  relations. 
The  course  extends  into  an  examination  of  some  Minnesota  groups  of  crystalline 
rocks.  Practically  a  continuance  of  course  iii  of  mineralogy.  Laboratory,  with 
lectures  and  reference  reading.    Twice  a  week;  four  hours  a  week. 

Course  IX.     Ore  deposits.  •  Senior  ii. 

History  of  mineral  discovery  and  development  in  the  Americas;  a  discussion  of  the 
origin  and  distribution  of  ore  deposits,  embracing  the  chemical  processes  involved 
in  their  formation  and  subsequent  alterations.  A  description  of  the  geology  and 
mineralogy  of  ore  bodies,  particularly  those  yielding  gold,  silver,  copper,  iron, 
lead  and  zinc.    Kemp's  Ore  Deposits.    Four  times  a  week. 

Course  X.    Special  problems.  Senior  iii. 

The  investigation  by  individual  students  of  particular  problems,  involving  the  field 
work  of  an  investigation  of  some  particular  formation  and  the  laboratory  in- 
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vestigation  and  reading  incident  to  the  study  of  the  material  collected.  The 
methods  of  systematically  recording  and  interpreting  geological  and  mineralogical 
data  as  observed  in  the  field;  the  keeping  of  notebooks,  preparation  of  geological 
maps,  profiles  and  sections  will  be  taught.     Four  times  a  week. 

COURSES  IN  MATHEMATICS 
Course  I.    Algebra.  Freshman  ;',  it. 

Factors  of  general  quadratic,  of  (xn— yn),  of  (axn-f-bxQ— 1+ —  A),  of  (a»-f  b:,4-c3— 
3abc),  cyclic  order,  simple  equations,  change  in  value  of  algebraic  expressions, 
limits,  meaning  of  f(x),  there  are  n  nth  roots  of  a  number,  simultaneous  eqa- 
tions  and  elimination,  surds  and  imaginaries,  ratio,  proportion,  variation,  pro- 
gressions, systems  of  enumeration,  petmutations  and  combinations,  binomial 
theorem,  series,  convergence  and  divergence,  exponential  theorem,  logarithms, 
theory  of  equations.  Subject  continues  first  term  and  first  thre*e  weeks  second 
term.    Five  hours  per  week. 

Course  II.     Trigonometry .  Freshman  ii,  Hi. 

Plane,  analytic  and  spherical.  Last  eight  weeks,  second  term  and  first  two  weeks 
third  term.    Five  hours  per  week.    Preparation,  course  i. 

Course  III.    Analytic  geometry.  Freshman  Hi,  Sophomore  i. 

Construction  of  loci  from  their  equations,  change  in  value  of  functions,  straight  line, 
conic  sections,  hyperbolic  functions,  tangents  and  normals,  limit  of  a  certain  ratio 
an  analytic  expression  for  the  slope  of  a  tangent,  slope  by  the  method  of  equal 
roots,  area  of  a  curve  the  limit  of  a  certain  sum,  functions  represented  either  by 
an  ordinate  or  area,  transcendental  and  higher  plane  curves,  a  short  course  in 
analytic  geometry  of  three  dimensions.  Last  nine  weeks  third  term  and  first  part 
first  term.    Five  hours  per  week.    Preparation,  course  ii. 

Course  IV.    Differential  calculus.  Sophomore  i,  ii. 

Relation  of  the  infinitesimal  analysis  to  algebra,  symbolism,  derivative  the  limit  of  a 
ratio,  differentiation  an  algebraic  operation,  increasing  and  decreasing  functions, 
elementary  forms  including  the  hyperbolic  functions,  successive  differentiation, 
expansions  of  functions,  indeterminate  forms,  variation  of  functions,  rates  and 
differentials,  two  and  more  variables,  partial  differentiation,  maxima  and  minima, 
change  of  variable,  applications  to  analytic  geometry.  Last  half  first  term  and 
first  half  second  term.    Five  hours  per  week.    Preparation,  course  iii, 

Course  V.    Integral  calculus.  Sophomore  ii,  iii. 

Definite  integral  the  limit  of  a  sum,  integration  considered  the  inverse  of  differentia- 
tion, elementary  forms  including  the  hyperbolic  functions,  geometrical  applica- 
tions, rational  tractions,  rationalization,  formulae  of  reduction,  double  and  multi- 
ple integration,  ordinary  differential  equations,  problems  involving  the  use  of 
various  systems  of  co-ordinates.  Last  half  second  term  and  first  half  third  term. 
Five  hours  per  week.    Preparation,  course  iv. 

COURSES  IN  MECHANICS 

Course  I.    Statics  and  dynamics.  Junior  i,  ii. 

Mathematical  investigation  of  the  equilibrium  and  motion  of  rigid  bodies.  Recita- 
tions and  lectures.  Numerous  problems  in  work,  power,  energy  and  friction. 
First  part  first  term  and  last  part  second  term,  5  hours  per  week.  Preparation, 
mathematics  v  and  physics  i. 

Course  II.    Mechanics  of  materials.  Junior  i,  ii. 

Mathematical  investigation  of  the  strength  snd  elasticity  of  materials,  in  which  are 
established  the  theoretical  principles  of  designs  for  beams,  shafts,  boiler  plates, 
riveting  and  other  structural  members.    Last  part  first  term  and  first  part  second 
term,  5  hours  per  week.    Preparation  course  i. 
Course  III.    Hydromechanics.  Junior  iii. 

Equilibrium  and  flow  of  fluids.    Hydraulic  problems.    Preparation,  course  ii. 
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COURSES  IN  MECHANICAL  ENGINEERING 

Course  XIX.    Steam  engine.  Junior  ii  and  Hi,  48  hours. 

Mechanics  of  the  steam  engine.  Work  in  the  cylinder;  effect  of  reciprocating  parts; 
steam  distribution.  Mechanism  of  steam  engines.  A  study  of  the  details  of 
modern  steam  engines.  Valves  and  valve  gears.  A  study  of  the  slide  valve,  link 
motions  and  other  reversing  gear;  automatic  cut  off  gears  and  the  Zeuner  dia- 
gram. The  steam  engine  indicator.  Principles  and  operation  of  the  instru- 
ments, indicator  rigging;  indicator  cards;  compounding.  Preparation,  course 
i  in  applied  mechanics.    Two  hours  a  week. 

Course  XXVII.    Strength  of  materials.  Junior  ii,  48  hours. 

Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron,  steel, 
brass,  copper,  Belting,  chains,  beams,  brick  and  stone.  Preparation,  course  i 
applied  mechanics.    Twice  a  week.    Four  hours  a  week. 

Course  XXVIII.    Mechanical  laboratory.  Junior  Hi,  48  hours. 

Continuation  of  course  xxvii;  also  exercises  in  valve  setting,  indicator  practice,  cali- 
bration of  steam  gauges,  efficiency|of  screws  and  hoists.  Preparation,  course  xix. 
Four  hours  a  week. 

Course  XXXII.    Mechanical  laboratory.  Senior  Hi,  72  hours. 

Calibration  of  weirs,  meters  and  other  hydraulic  apparatus;  calorimetry;  tests  of 
pumps,  engines  and  boilers.  Open  to  students  who  are  taking  or  have  completed 
courses  i  and  ii,  thermodynamics.    Four  times  a  week.    Eight  hours  a  week. 

COURSES  IN  METALLURGY 
Course  I.    Assaying.  Freshman  ii  and  Hi. 

Determination  of  values  of  the  ores.  Lectures,  recitations  and  laboratory  work. 
Open  to  those  who  take  courses  i,  ii,  iii,  chemistry,  and  have  completed  courses  i, 
ii,  mineralogy. 

Course  II.    Field  assasying. 

Assaying  of  special  ores.    Conference  and  laboratory  work. 

Course  III.     Ore  testing.  Senior  i  and  ii. 

Determination  of  methods  of  ore  treatment.  Lectures  and  practical  work.  Open 
to  those  who  have  completed  course  i. 

Course  IV.    Mill  work.  Junior  iii. 

Practical  experience  in  handling  ore  dressing  machinery.  Open  to  those  completing 
course  ii. 

Course  V.     General  metallurgy.  Sophomore  i. 

Including  the  subjects  of  combustion,  fuels,  refractory  materials  and  furnaces. 
Open  to  those  who  have  completed  course  i. 

Course  VI.    Metallurgy  oj  iron.  Sophomore  ii. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  v. 

Course  VII.    Metallurgy  of  wrought  iron  and  steel.  Sophomore  iii. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  v. 

Course  VIII.    Metallurgy  oj  the  precious  metals.  Junior  i. 

Gold,  silver  and  platinum.    Lectures  and  recitations.    Open  to  those  who  have  com-- 
pleted  course  v. 

Course  IX.    Metallurgy  of  the  base  metals.  Junior  ii. 

Associated  with  precious  metals,  including,  lead,  copper,  etc.  Lectures  and  recita- 
tions.   Open  to  those  who  have  completed  course  vii. 
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y  oj  other  bas$  mttals.  Junior  Hi. 

Comprising  alluminum,   zinc,   tin.   mercury.    Lectures  and   recitations.    Open  to 
to  those  who  have  completed  course  vii. 

Course  XL    F  .'retro-metallurgy.  Senior  Hi. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  viii. 

Course  XII.    Field  work  in  metallurgy. 

Conferences  and  reports.    Last  four  weeks  Sophomore  Hi  and  Junior  Hi.    Open  to 
those  who  have  completed  course  vi. 

Course  XIII.    Designs  and  specifications.  Senior  Hi. 

Supplementing  thesis. 

COURSES  IN  MINING 

Course  I.    Explosives,  blasting,  air  compressors,  etc.  Sophomore  ii. 

Three  hours. 

Course  II.    Field  work.  Sophotnore  iii. 

Work  in  mines  with  note  book.     Open  to  those  who  have  completed  course  i.    Last 
four  weeks  of  the  term. 

Course  III.    Mining  and  ore  dressing.  Junior  i,  ii,  iii. 

Mode  of  occurrence  of  ore  bodies;  prospecting,   shaft-sinking,   tunneling,   drifting, 

stoping,  timbering.    Junior  i,  four  hours;  Junior  ii,  six  hours. 
Methods  of  metal  mining.    Methods  of  coal  mining.    The  examination  of  a  mining 

property.    Sampling  ore  reserves,  etc.,  Junior  ii,  six  hours. 

Junior  iii,  six  hours. 
The  mechanical  preparation  of  ore  for  the  market,  for  metallurgical  treatment,   etc. 
Course  IV.    Field  Work.  Junior  iii. 

Practice  in  mine  surveying  and  field  geology,  study  in  mines.    Open  to  those  who 
have  completed  I,  III.  IV.    Last  four  weeks  of  the  term. 

Course  V.    Mining.  Senior  i,  ii,  iii. 

Hydraulic  mining,  mining  machinery,  underground  transportation,  hoisting,  pump- 
ing, ventilation.    Electricity  applied  to  mining.  Five  hours  a  week. 

Course  VI.    Designs  and  specifications.  Senior  iii. 

Designs  of  mine  cars,  skips,   head  frames,  etc.,  in  connection  with   thesis  work. 
Open  to  those  who  have  completed  senior  i  and  ii.     Eight  hours  a  week. 

Course  VII.    Plane  surveying.  Freshtnan  iii. 

Computation,  platting,  with  special  reference  to  mine  surveying.  Three  times  a  week. 

Course  VIII.    Field  work.  Freshman . 

Practice  in  plane  surveying  during  the  month  of  August,  with  special  reference  to 
mine  surveying. 

Course  IX.    Mine  surveying.  Junior  i. 

Computations,  methods,  etc.    Open  to  those  who  have   completed  courses  VI   and 
VII.    Three  times  a  week. 

Course  X.    Mine  mapping.    Four  hours  a  week.  Junior  i. 

COURSES  IN  PHYSICS 
Course  I.    Mechanics.  Sophotnore  i. 

Dynamics  of  solids,  with  laboratory  practice.    Freshman  mathematics  required. 

Course  II.    Hydraulics  and  Heat.  Sophomore  ii. 

With  experimental  lectures  and  laboratory  practice.    Course  I  required. 


34  The  University  of  Minnesota. 

Course  VII.    Electricity  and  magnetism.  Sophomore  Hi. 

With  experimental  lectures.     Course  II  required. 

COURSES  IN  THERMODYNAMICS  AND  PRIME  MOVERS. 

Course  I.     7  hermodynamics.  Senior  i. 

Lectures  and  recitations  on  the  mechanical  theory  of  heat,  during  which  are  investi- 
gated the  properties  of  steam,  with  especial  application  to  the  steam  engine.  Con- 
siderable time  is  also  devoted  to  gas,  air  and  other  heat  engines.  Preparation, 
mechanics  lii. 

Course  II.    Hydraulic  motors  Senior  ii. 

Theory  of  water  turbines,  preceeded  and  followed  by  some  connected  hydraulic 
problems.    Preparation,  mechanics  iii. 
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STUDENTS. 


SENIOR  CLASS-8. 


Campbell,  \\  illian^Lloyd,  Merriam  Park. 
CTandler, 'Eugene  Derwood,  Minneapolis. 
Egleston.  Oliver  J..  Wykoff. 
Hunt,  Walter  Edward,  St.  Paul. 


McCarthy,  Edward  Prosper,  Good  Thunder. 
Sumner,  Rutherford  Burchard,  Northfield. 
Teague,  Harold  W.,  Detroit. 
Toll,  Rensselaer  Hyde,  Clinton,  la. 


JUNIOR  CLASS-13. 


Burgess,  Thomas  Oakes,  Minneapolis. 
Clapp,  W.  Howard,  Oronoco. 
Clark,  Carl  Dawes,  Minneapolis. 
Davenport,  Lee  Butler,  Minneapolis. 
Gholz,  Arthur  Lawrence,  Roscoe. 
Johnson,  Betram,  Minneapolis. 
Tollman,  John  Dudley,  Minneapolis. 


Johnson,  Ralph  Ingersoll,  Minneapolis. 
Morris,  Charles  Riggs,  Porcupine,  S.  D. 
Nye,  James  A.,  Minneapolis. 
Sanderson,  Henry  Stephen,  Minneapolis. 
Smith,  Elmo  Vincent,  Minneapolis. 
Taresh,  John,  B.  S.,  Sauk  Center. 


SOPHOMORE  CLASS-16 


Bissell,  Angelo  Allen.  Redwood  Falls. 
Cory,  Milton  Burnett,  Minneapolis. 
Everts,  Charles  Peck,  St.  Paul. 
Flynn,  John  Gerald,  Lake  City. 
Halvorsen,  Oscar,  Hibbing. 
Holden,  Henry  Hall,  Duluth. 
Hoyt,  Charles  Cameron,  St.  Paul. 
Jones,  Robert  Clarence,  Minneapolis. 


Kramer,  Harold  W.,  Webster,  S.  D. 
Lovett,  Henry  Steele,  Minneapolis. 
Morris,  Charles  Statham,  Duluth. 
Overmire,  Charles  Carson,  Eureka. 
Smith,  Carl  James.  Cambridge. 
Sowle,  Lawrence  Kimball,  Minneapolis. 
Truesdell,  William  Howard,  St.  Paul. 
Van  Bergen,  Robert  Evans,  Minneapolis. 


FRESHMMAN  CLASS-29. 


Ambrose,  John  Robert  William,  Berlin,  Wis. 
Avery,  Charles  Dwight,  Minneapolis. 
Barr,  William  Andrew,  Sleepy  Eye. 
Boyd,  Robert  Russell,  St.  Charles. 
Brosius,  Harold  Ining,  Stillwater. 
Cohen,  Samuel  William,  St.  Paul. 
Cooper,  Henry  Freeman,  Minneapolis. 
Dorchester,  A.  J.,  Belleview,  la. 
Field,  Edward  Morse,  New  York  City. 
Freimuth,  Louis,  Duluth. 
Graham,  Walter  Allen,  Minneapolis. 
Harrison,  Guy  E..  Minneapolis. 
Hendrickson,  James  Franklin, Brooklyn, N.Y. 
Hensoet,  Fredrich,  Hurenburg,  Germany. 
Hoard,  Harold  Joseph,  Red  Wing. 


Lamberton,  Herbert  Sears,  Lake  City. 

Lane,  Charles  Frank,  Minneapolis. 

Loye,  Henry  E.,  Red  Wing. 

Merricks,  Homer,  Minneapolis. 

Muir,  James  A.,  St.  Paul. 

0'Marr,Louis  J., White  Sulphur  Springs, Mont. 

Rait,  Donald  M.,  Minneapolis. 

Schilplin,  Walter  J.,  St.  Cloud. 

Sheldon,  Joe  T.,  Northfield. 

Smith.  Franklin  W.,  St.  Paul. 

Spaulding,  Percy  Snoad,  Chicago,  111. 

Whitely,  Eugene  E.,  Brainerd. 

Willis,  Carl  S.,  Minneapolis. 

Winther,  Arno,  Fergus  Falls. 


UNCLASSED  STUDENTS-10. 


Bach,  John,  Minneapolis. 
Baker,  Harry  F,,  Minneapolis. 
Cory,  George  Watson,  Toledo,  O. 
Ford,  J.  W.,  Jr.,  Owatonna. 
Innis,  Homer  C.  ,  St.  Paul. 


McCall  Roy  Robert,  Minneapolis. 
Mock,  Hugo,  St.  Paul. 
Olson,  Rynholt  A.,  Minneapolis. 
Schmidt,  William,  Lake  City. 
Wright,  William  H..  St.  Paul. 


w    . 


LIBRARY 

OF  1H£ 

UNIVERSITY  oHLLuv. 


E  UNIVERSITY  OF  MINNESOTA 


LIBRARY 

OF  THE 

UNIVERSITY  of  ILLINOIS 


BULLETIN 


Vol.  IV 


MARCH  50,  1901 


Hio.  4 


TABLE  OF  CONTENTS. 


The  School  oj  Mines 


Faculty 

ii 

Admission       ......... 

11-16 

Special  Statement 

17-21 

Course  of  Study 

21-28 

Courses  of  Instruction 

28-33 

Students         ......... 

34,  35 

The  University  Bulletins  are  issued  every  six  weeks,  during  the  University  year  at  least 
six  numbers  every  calendar  year.  Entered  at  the  Postoffice  in  Minneapolis  as  second-class 
mail  matter. 

MIXXEAPOLIS,  ULINN. 


The  University  Bulletins  are  published  by  authority  of  the  Board  of 
Regents,  six  times  a  year, —  every  six  weeks  during  the  University  year. 
Bulletins  will  be  sent  gratuitously,  postage  paid,  to  all  persons  who  apply 
for  them.  In  calling  for  bulletins,  please  state  department  of  the  University 
concerning  which  you  desire  information.     Address 

THE  REGISTRAR, 

The  University  of  Minnesota, 
Minneapolis,  Minn. 


The  University 


The  University  of  Minnesota  comprises  the  following  named  colleges, 

schools  and  departments: 
The  Graduate  Department. 
The  College  of  Science,  Literature  and  the  Arts. 

The  School  of  Technical  and  Applied  Chemistry. 
The  College  of  Engineering  and  the  Mechanic  Arts. 
The  School  of  Mines. 
The  College  of  Agriculture. 

The  School  of  Agriculture. 

The  Dairy  School. 
The  College  of  Law. 
The  Department  of  Medicine,  composed  of  colleges  as  follows: 

The  College  of  Medicine  and  Surgery. 

The  College  of  Homeopathic  Medicine  and  Surgery. 

The  College  of  Dentistry. 

The  College  of  Pharmacy. 
The  Regents  of  the  University  have  also  entrusted  to  their  charge 

The  Experiment  Station; 

The  Geological  and  Natural  History  Survey. 

The  Graduate  Department.  In  each  of  the  colleges,  except  that 
of  medicine,  there  are  advanced  courses  of  study  leading  to  second  degrees. 
These  courses  are  open  to  graduates  of  any  reputable  college  upon  pre- 
sentation of  diploma. 

In  the  College  of  Science,  Literature  and  the  Arts  there  are 
four  four-year  courses  of  study,  the  classical,  scientific,  literary  and  civic. 
The  classical  course  offers  for  its  leading  studies  the  Greek  and  Latin  lan- 
guages; the  scientific  course,  the  natural  and  physical  sciences;  the  literary 
course,  the  modern  languages;  the  civic  course,  history  and  economics. 
The  completion  of  the  courses  leads  respectively  to  the  degrees:  bachelor  of 
arts,  bachelor  of  science,  bachelor  of  literature,  and  bachelor  of  philosophy. 
The  advanced  degrees  offered  in  this  college  are:  master  of  arts,  science, 
literature  and  philosophy,  and  doctor  of  philosophy. 

The  School  of  Technical  and  Applied  Chemistry,  leading  to  the  de- 
gree of  bachelor  of  science,  is  also  organized  as  a  part  of  this  college. 


-Va^ 


\ 


A  Summer  School  for  Teachers.  A  four  weeks'  course  of  instruction 
is  offered,  in  various  University  subjects,  for  those  whose  school  duties  pre- 
vent them  from  taking  the  regular  University  courses. 

The  College  of  Engineering  and  the  Mechanic  Arts  offers 
courses  of  study,  of  four  years  each,  in  civil,  mechanical  and  electrical  en- 
gineering; leading  to  the  degrees  of  civil,  mechanical  and  electrical  engi- 
neer. This  college  offers  a  four  years'  course  of  study  in  science  and  tech- 
nology leading  to  the  degree  of  bachelor  of  science,  with  an  additional  year 
leading  to  the  engineer's  degree  in  the  various  lines  offered  in  the  college. 
This  college  also  offers  graduate  work  leading  to  the  degree  master  of 
science. 

The  School  of  Mines  offers  a  four  years'  course  of  study  in  mining 
and  metallurgy;  upon  the  completion  of  which  the  degrees  engineer  of  mines 
and  metallurgical  engineer  are  conferred. 

The  College  of  Agriculture  offers  a  regular  course  in  agriculture 
of  four  years  college  work;  the  degree  of  bachelor  of  agriculture  is  conferred 
on  completion  of  the  course. 

The  School  of  Agriculture  is  open  to  both  men  and  women,  and 
is  a  training  school  for  practical  farm  life  and  in  domestic  economy.  The 
college  of  agriculture  is  open  to  graduates  of  this  school. 

A  Dairy  School  offers  practical  instruction  in  dairying  to  those  who 
have  had  some  experience  in  conducting  a  dairy. 

The  College  of  Law  offers  a  three  years'  course  of  instruction,  lead- 
ing to  the  degree  of  bachelor  of  laws.  There  is  an  evening  class  in  this 
college  leading  to  the  same  degree.  This  college  offers  graduate  work 
leading  to  the  degrees,  master  of  laws,  and  doctor  of  civil  law. 

The  College  of  Medicine  and  Surgery  and  The  College  of 
Homeopathic  Medicine  and  Surgery  each  offers  a  four  years'  course 
of  study,  of  eight  and  one-half  months  each.  Upon  completion  of  the  pre- 
scribed course  the  degree,  doctor  of  medicine  is  conferred. 

The  College  of  Dentistry  offers  a  three  years'  course  of  study  of 
nine  months  each;  upon  completion  of  the  prescribed  course  the  degree  of 
doctor  of  dental  medicine  is  conferred. 

The  College  of  Pharmacy  offers  a  two  or  three  years'  course  of 
study,  leading  to  the  degree  of  pharmaceutical  chemist.  This  college  also 
offers  graduate  work  leading  to  the  degrees,  master  of  pharmacy,  and  doc- 
tor of  pharmacy. 

Special  Courses.  In  each  of  the  colleges,  students,  of  an  advanced 
age  and  adequate  preparation,  are  permitted  to  pursue,  under  the  direction 
of  the  faculty,  one  or  two  distinct  lines  of  study. 

Bulletins  of  any  department  sent  free  to  any  address,  upon  applica- 
tion. The  full  catalogue  will  be  sent  only  upon  receipt  of  ten  cents  to  cover 
postage.    Address,  The  Registrar, 

University  of  Minnesota, 

Minneapolis,  Minn. 


Board  of  Regents 


The  HON.  JOHN  S.  PILLSBURY,  Minneapolis,         -  -  -  Regent  jor  Life 

CYRUS  NORTHROP,  LL.  D.,  Minneapolis,  -  Ex-Offlcio 

The  President  of  the  University. 

The  HON.  SAMUEL  R.  VAN  SANT,  Winona,  ....        Ex-Officio 

The  Governor  of  the  State. 

The  HON.  JOHN  \V.  OLSON,  Albert  Lea,  ....  Ex-Officio 

The  State  Superintendent  of  Public  Instruction. 

The  HON.  ELMER  E.  ADAMS,  B.  A.,  Fergus  Falls,         ....  I902 

The  HON.  THOMAS  WILSON,  St.  Paul, 1903 

The  HON.  WILLIAM  M.  LIGGETT,  Benson,  -  ...  I9o3 

The  HON.  A.  E.  RICE,  Willmar,        -  - 190.3 

The  HON.  GREENLEAF  CLARK,  M.  A.,  St.  Paul,        -  1904 

The  HON.  SAMUEL  G.  SMITH,  Ph.  D.,  LL.  D.,  St.  Paul,  -  -  -  1904 

The  HON.  STEPHEN  MAHONEY,  B.  A.,  Minneapolis,  -  -  1907 

The  HON.  0.  C  STRICKLER,  M.  D.,  New  Ulm,  -  -  1907 

The  HON.  JAMES  T.  WYMAN,  Minneapolis, 1907 


OFFICERS 

The  HON.  JOHN  S.  PILLSBURY,  President. 

PRESIDENT  CYRUS  NORTHROP,  LL.  D.,  Corresponding-  Secretary. 
STEPHEN  MAHONEY,  B.  A.,  Recording  Secretary. 

ST.  ANTHONY  FALLS  BANK,  Treasurer. 


Executive  Officers 


THE  UNIVERSITY 

Cyrus  Northrop,  LL.  D.,  President. 
E.  Bird  Johnson,  B.  S.,  Registrar. 
D.  W.  Sprague,  Accountant. 

THE  COLLEGES 

William  M.  Liggett,  Dean  of  Department  of  Agriculture. 

William  S.  Pattee,  LL.  D.,  Dean  of  the  College  of  Law. 

Parks  Ritchie,  M.  D.,  Dean  of  the  College  of  Medicine  and  Surgery. 

Alonzo  P.  Williamson,  M.  D.,  Deanof  the  College  of  Homeopathic  Medicineand  Surgery. 

William  P.  Dickinson,  D.  D.  S.,  Dean  of  the  College  of  Dentistry. 

Frederick  J.  Wulling,  Ph.  G.,  Dean  of  the  College  of  Pharmacy. 

William  R.  Appleby,  M.  A.,  Dean  of  the  School  of  Mines. 

Frederick  D.  Tucker,  B.  A.,  Principal  of  the  School  of  Agriculture. 

LIBRARY  AND  MUSEUM 

William  Watts  Folwell,  LL.  D.,  Librarian. 

Lettie  M.  Crafts,  B.  L.,  Assistant  Librarian. 

Ina  Firkins,  B.  L.,  Library  Assistant. 

Anna  L.  Guthrie,  B.  A.,  Library  Assistant. 

Ruth  Eddy  Keyes,  B.  A.,  Librarian  of  School  or  Agriculture. 

Edith  Bowen,  Librarian  of  Department  of  Medicine. 

William  Furst,  B.  S.,  Librarian  of  the  College  of  Law. 
Christopher  W.  Hall,  M.  A.,  Assistant  Curator,  Geological  Museum. 
Henry  F.  Nachtrieb,  B.  S.,  Curator  of  the  Zoological  Museum. 


Allen  W.  Guild,  Superintendent  of  Buildings. 


I  diversity  ( 'alendar. 


University  Calendar,  1 901-1902 


FIRST  TERM 


SEPTEMBER 


Entrance  examinations  and  registration. 


OCTOBER 


NOVEMBER 


3  T 

4  W 

5  T  

6  F 

7  S  "  1  w 
9  M  Examinations  end  and  registration  completed. 

10  T  Classes  called  for  regular  work. 

14  S     2  w 

15  S  (First  College  classes  organized,  1869.) 

21  S     3  w 

28  S     4  w 

5  S     5w 

12  S     6  w 

19  S 7  vv 

26  S     8  w 

2  S     9w 

9  S 10  w 

11  M  Examinations  for  conditioned  students. 

16  S     11  w 

18  M  Examinations  for  conditioned  students. 

23  S    Term  Examinations.    I  and  II  hour  work 12  w 

25  M  "  "                III  and  IV  hour  work. 

26  T  "  "                V  and  VI  hour  work. 

27  W  "  "                VII  and  VIII  hour  work. 

28  T  Thanksgiving  Day. 

30  S    13  w 


SECOND  TERM 


DECEMBER           2  M  Registration  for  second  term  completed. 

3  T  Classes  called  for  regular  work. 

7  S  iw 

10  T  Annual  Meeting  of  the  Board  of  Regents. 

14  S  2  w 

21  S  Holiday  Recess  begins  (no  classes) 3  w 

25  W  Christmas  Day. 


The  University  of  Minnesota. 


JANUARY 


FEBRUARY 


MARCH 


i  W  New  Year's  Day. 

7  T  Work  resumed  in  all  departments. 

ii  S 4  w 

18  S 5  w 

25  S     6  w 

i  S     7w 

8  S     8w 

io  M  Examinations  for  conditioned  students. 

12  W  Lincoln's  Birthday.— Holiday. 

15  S     gw 

17  M  Examinations  for  conditioned  students. 

18  T  University  Charter,  1868.    General  Sibley  died,  1891. 

22  S    Washington's  Birthday— Holiday iow 

1  S    11  w 

3  M  Term  examinations,  I  and  II  hour  work. 

4  T  "  III  and  IV  hour  work. 

5  W  "  V  and  VI  hour  work. 

6  T  "  VII  and  VIII  hour  work. 

8  S     12  w 


THIRD  TERM 


MARCH 


APRIL 


MAY 


10  M     Registration  for  third  term  completed. 

11  T    Classes  called  for  regular  work. 

15     S     


22 

S 

29 

s 

5 

s 

12 

s 

19 

s 

26 

s 

3 

s 

10 

s 

17 

s 

20 

T 

24 

s 

27 

T 

28 

W 

29 

T 

3o 

F 

31 

S 

Senior  examinations  begin. 


.  1  w 

.  2  w 

•  3W 
.  4W 

•  5w 
.  6w 
.  7« 
.  8w 

•  9* 

IOW 
II  w 


Term  examinations,  I  and  II  hour  work. 

"  "  III  and  IV  hour  work. 

"                 "             V  and  VI  hour  work. 
Memorial  Day— Holiday. 
Term  examinations,  VII  and  VIII  hour  work 12 


COMMENCEMENT  WEEK 


SUNDAY 

MONDAY 
TUESDAY 
WEDNESDAY 
THURSDAY 


FRIDAY 


June  i    Baccalaureate  Service,  -  -  -  3:00  p.  m. 

Alumni  Prayer  Meeting,     -  9:00  A.M. 

June  2    Senior  Class  Exercises— Announcement  by  the  class. 

June  3    Senior  Promenade— Announcement  by  the  class,      8:00  p.  M. 

June  4    Alumni  Day— Meeting  of  Alumni,  -  -  7:30  P.M. 

June  5    Commencement  Day— The  Twenty-ninth  Annual  Com- 
mencement. 

Graduating  Exercises,  ....       I0:00  A>  M# 

Alumni  Banquet  and  President's  Reception,  1:00  p.  m. 

June  6    Summer  Vacation  Begins,        -  -  -  -  13  w 

The  year  1902-1903  will  begin  September  2,  1902. 


Calendar   for   1901-1902. 

1901.                                                           1902. 

JULY. 

JANUARY. 

S.      M. 

T.      W.      T.       F.      S. 

S.      M.     T.      W.      T.      F.     S. 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

7 

8 

9 

10 

11 

12 

13 

s 

6 

7 

8 

9 

10 

II 

14 

15 

16 

17 

18 

19 

20 

12 

13 

14 

is 

16 

17 

18 

21 

22 

23 

24 

25 

26 

27 

19 

20 

21 

22 

23 

24 

2S 

28 

29 

30 

31 

26 

27 

28 

29 

30 

3i 

AUGUST. 

FEBRUARY. 

1 

2 

3 

I 

4 

5 

6 

7 

8 

9 

10 

2 

3 

4 

5 

6 

7 

8 

11 

12 

13 

14 

15 

16 

17 

9 

10 

11 

12 

1.3 

14 

15 

18 

IQ 

20 

21 

22 

23 

24 

16 

17 

18 

19 

20 

21 

22 

25 

26 

27 

28 

29 

3o 

31 

23 

24 

25 

26 

27 

28 

SEPTEMBER. 

MARCH. 

I 

2 

3 

4 

5 

6 

7 

1 

8 

9 

10 

11 

12 

13 

14 

2 

3 

4 

5 

6 

7 

8 

IS 

16 

17 

18 

19 

20 

21 

9 

10 

11 

12 

13 

14 

is 

22 

23 

24 

25 

26 

27 

28 

16 

17 

18 

19 

20 

21 

22 

29 

30 

23 
30 

24 
3i 

25 

26 

27 

28 

29 

OCTOBER. 

APRIL. 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

6 

7 

8 

9 

10 

11 

12 

1.3 

H 

15 
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17 

18 

19 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3i 

27 

28 

29 

30 

NOVEMBER. 

MAY. 

1 

2 

1 

2 

3 

3 

4 

5 

6 

7 

8 

9 

4 

5 

6 

7 

8 

9 

10 

10 

11 

12 

13 

14 

15 

16 

11 

12 

13 

14 

15 

lb 

17 
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18 

19 

20 

21 

22 

23 
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20 

21 

22 

23 

24 

24 
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29 

3o 
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28 

29 

3<> 

3i 

DECEMBER. 

JUNE. 
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The  year  1902- 1903  will  begin  September  2,  1902. 
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The  University  of  Minnesota. 


PROGRAM  OF  EXAMINATIONS,  SEPTEMBER,  iqoi 


The  College  of  Science,  Literature  and  the  Arts 

The  College  of  Engineering  and  the  Mechanic  Arts 

The  School  of  Mines 

The  College  of  Law 

The  College  of  Dentistry 


The  number  placed  after  the  subjects,  when  given,  indicates  the  room  in  which  the  ex- 
amination will  be  held. 

Subjects  for  admission 
Day  Hour  to  the  freshman  class. 

Tuesday,  September  3,  8:00-10:30       fEnglish  Classics 13 

10:45-  1:1  ^        *English  Composition 1 

2:30-  5:00       *Elementary  Algebra 22 

Wednesday,  September  4,    8:00-10:30       *Higher  Algebra 22 

10:45-  i:i5       *Plane  Geometry 22 

2:30-  5:00       *Solid  Geometry 22 

Thursday,  September  5,        8:00-10:30       f  All  History  Subjects 18 

fCivics 16 

f  Political  Economy 16 

10:45-  1:15       *German 21 

*French 28 

2:30-  5:00        *Latin  Grammar 4 

Friday,  September  6,  8:00-10:30       *Greek 25 

*Csesar 4 

fEnglish  Literature 13 

10:45-  1  :r5        *Cicero 4 

*  Vergil 4 

2:30-  5:00        §Chemistry 

**Physics 

Saturday,  September  7,         8-00-10:30       {Botany 29 

{Zoology 35 

*  Astronomy B 

10:45-  i:i5        {Geology 18 

^Physiography 18 

2:30-  5:00      ff  Drawing 24 

ttShop  Work 


*  Main  Building:      f  Library  Building; 
**Armory;    ff  Mechanic  Arts  Building. 


%  Pillsbury  Hall;       §  Chemical  Laboratory; 


School  oj  Mini 


The  School  of  Mines 


OFFICERS  . 
Cyrus  Northrop,  LL.  D.,  President. 

OFFICERS   OF  THE   DEPARTMENTS   OF   MINING   AND   METALLURGY 

William  R.  Appleby,  M.  A.,  Dean  and  Professor  of  Metallurgy. 

Charles  E.  van  Barneveld,  B.  A.  Sc,  E.  M.,  Prof essor  of  Mining  Engineering. 

Peter  Christianson,  B.  Sm  E.  M.,  Instructor  in  Metallurgy. 

Benjamin  F.  Groat,  Instructor  in  Mathematics  and  Mechanics. 

Edward  P.  McCarty,  E.  M.,  Instructor  in  Mining. 

officers  of  the  department  of  geology  and  mineralogy 

Christopher  W.  Hall,  M.  A.,  Professor  of  Mineralogy  and  Geology. 
Charles  P.  Berkey,  Ph.  D.,  Instructor  in  Mineralogy. 

OFFICERS   OF  THE   DEPARTMENT  OF   CHEMISTRY 

George  D.  Frankforter,  Ph.  D.,  Professor  of  Chemistry. 
Charles  F.  Sidener,  B.  S.,  Assistant  Prof  essor  of  Chemistry. 
Edward  E.  Nicholson,  M.  A.,  Assistant  Prof  essor  of  Chemistry. 

OFFICERS   OF  THE    DEPARTMENT  OF  ELECTRICAL  ENGINEERING 

George  D.  Shepardson.  M.  A.,  M.  E.,  Prof  essor  of  Electrical  Engineering. 
Frank  W.  Springer,  M.  E.,  Assistant  Professor  of  Electrical  Engineering. 

OFFICERS   OF  THE   DEPARTMENT  OF   MECHANICAL   ENGINEERING 

John  J.  Flather,  Ph.  B.,  M.  M.  E.,  Professor  of  Mechanical  Engineering. 
Harry  E.  Smith,  E.  E.,  Assistant  Professor  of  Mechanical  Engineering. 

OFFICERS   OF  OTHER   DEPARTMENTS   GIVING   INSTRUCTION 

Frederick  S.  Jones,  M.  A.,  Professor  of  Physics. 

William  H.  Kirchner,  B.  S.,  Assistant  Prof  essor  of  Drawing. 

John  Zeleny,  B.  S.,  B.  A.  Res.,  Assistant  Professor  of  Physics. 

ADMISSION 

Examinations  for  admission  will  be  held  at  the  beginning  of  the  year. 
See  calendar  and  program  of  examinations. 

Students  prevented  from  entering  at  the  beginning  of  the  year  may  be 
admitted  at  a  subsequent  date,  when  circumstances  may  justify  this  action. 
Such  students  are  at  a  great  disadvantage.  Students  expecting  to  enter  the 
school  are  urged  to  be  present  at  the  beginning  of  the  year. 

All  applicants  should  present  themselves  to  the  registrar,  who  will  fur- 
nish them  with  application  blanks  and  directions  covering  examinations  and 
registration. 
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GENERAL  REGULATIONS  GOVERNING  ADMISSION. 


I.  Students  will  be  admitted  to  the  freshman  class  on  passing  the  regu- 

lar entrance  examinations. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than  three  half- 

year  subjects,  or  their  equivalent. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be  admitted  with- 

out examination,  provided— 

(i)  That  the  school  maintain  a  full  four-year  course  of  high  school 
work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's  certifi- 
cate showing  the  satisfactory  completion  of  all  the  studies  required 
for  admission  to  the  desired  University  course. 

IV.  Graduates  of  Minnesota  State  high  schools  who  are  deficient  in  not 

more  than  three  half-year  subjects,  or  their  equivalent,  may  be 
excused  from  entrance  examinations  in  such  subjects  as  the  enroll- 
ment committee  may  decide;  such  candidates  should  present  them- 
selves to  that  committee  not  later  than  Tuesday  of  examination 
week. 

V.  Graduates  of  Minnesota  State  high  schools  whose  principal's  certificate 

shows  them  to  be  deficient  in  more  than  three  half-year  subjects, 
or  their  equivalent,  even  though  they  have  made  such  additional  prep- 
aration as  they  deem  necessary,  must  take,  nevertheless,  the  reg- 
ular entrance  examinations  in  all  subjects,  as  provided  in  sections  I 
and  II,  unless  excused  by  vote  of  the  faculty;  and  persons  wishing  to 
present  reasons  for  such  excuse  should  report  to  the  enrollment 
committee  not  later  than  Tuesday  of  examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal  schools  will 
«,    be  admitted  upon  the  same  terms  as  graduates  of  State  high  schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of 

the  State  High  School  Board,  but  requiring  for  graduation  a  four- 
years'  course,  exclusive  of  the  common  school  branches,  conforming 
essentially  in  distribution  of  time  to  the  entrance  requirements  of 
at  least  one  of  the  University  courses,  will,  upon  application,  be  in- 
spected by  a  committee,  and,  after  favorable  recommendation,  may 
be  accredited  by  the  faculty  in  all  respects  as  are  the  state  high 
schools,  provided, — 

(1.)  That  the  school  be  open  to  inspection  at  any  time  by  the  Uni- 
versity, and 

(2.)  That  it  take  such  supplementary  examinations  as  may  be  pre- 
scribed from  time  to  time. 

VIII.  Graduates  from  schools  in  other  states,  whose  diplomas  admit  to 
reputable  colleges,  will  be  received  subject  to  the  regulations  that 
apply  to  graduates  of  Minnesota  State  high  schools. 
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XI.     Applicants  from   schools  not  coming  within  any  of  the  above  classes 
must  take  the   regular  entrance  examination,  or   present  State 
High  School    Hoard  certificates. 
In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to 
take  supplementary  examinations,  if  he  does  not  sustain  himself  cred- 
itably in  his  course. 

The  enrollment  committee  will  meet  every  day  during  the  week 
commencing  Sept.  3rd,  in  room  24,  Pillsbury  Hall,  at  9  o'clock  a.  m. 

REQUIREMENTS   FOR  ADMISSION   TO  THE    FRESHMAN 

CLASS 

N.  B. — Time  element,  as  indicated  with  each  subject,  is  essential. 

A  three  years'  course  of  reading  in  English  classics. 
English  Composition,  one  year. 
Algebra,  elementary,  one  year. 
Geometry,  plane,  one  year. 
Geometry,  solid,  one-half  year. 
Chemistry,  one  year. 
In  addition  to  the  above  named  required  subjects,  for  which  no 
substitutes  will  be  accepted,  the  student  shall  present  evidence  of 
having  completed  work  in  any  of  the  following  subjects,  entitling  him 
to  seven  year-credits. 
Astronomy. 
Botany. 
Civics. 
Drawing. 
English. 

Latin  element. 

Literature. 
French. 

Grammar. 

Literature. 
Geology. 
Greek. 

Grammar. 

Anabasis. 
German. 

Grammar. 

Literature. 
History. 

Greece  and  Rome. 

England. 

Modern. 

Medieval. 

Senior  American. 
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Latin. 

Grammar. 

Caesar. 

Cicero. 

Vergil. 
Physics. 
Physiography. 
Political  economy. 
Shopwork. 
Zoology. 

SYLLABUS 

The  following  statements  indicate,  in  a  general  way,  the  ground  ex- 
pected to  be  covered  in  the  study  of  the  various  subjects  accepted  for 
admission. 

English  Classics,  (three  years  averaging  not  less  than  three  hours  per  week). 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  part  of  prepara- 
tory schools,  the  requirements  in  English  are  outlined  below  somewhat  in  detail. 
Where  texts  are  mentioned,  they  are  merely  suggestive  and  not  arbitrary.  Equival- 
ents will  be  accepted  in  lieu  of  any  of  the  texts  mentioned. 

English  Cla ssics— (a). 

A  critical  reading,  in  class,  of  English  masterpieces,  with  composition  work  based  upon 
the  same.    The  following  lists  are  suggested  as  well  adapted  for  such  study: 

Shakspere,  "Macbeth;"  Milton,  "Paradise  Lost,"  books  iandii;  Burke,  "Conciliation 
with  America;"  Carlyle's  essay  on  "Burns." 

In  the  study  of  those  works  the  student  should  come  to  know  the  leading  facts  connected 
with  the  author  and  his  time;  he  should  be  familiar  with  the  subject  matter  of  the 
work,  thoroughly  at  home  with  the  story,  and  have  a  clear  idea  of  the  form  and  struc- 
ture of  the  work. 

The  teacher  should  call  for  frequent  written  exercises,  such  as  will  naturally  suggest 
themselves.  For  instance,  in  "The  Merchant  of  Venice,"  the  following  are  among  the 
topics  that  might  be  suggested: 

The  historical  setting  of  the  play;  the  Jews  in  Europe;  as  depicted  by  the  play;  Shaks- 
pere's  purpose  in  the  character  of  Shylock— to  make  him  hateful  or  an  object  of  pity; 
Portia's  judgments;  the  comparison  of  certain  characters. 

English  Classics— (b). 

A  less  critical  knowledge  of  other  standard  or  classic  works  which  may,  perhaps,  be 
read  by  the  student  at  home,  with  written  reports  and  brief  oral  discussions  in  class. 
Somewhat  greater  latitude  is  to  be  allowed  here.  The  following  works  are  noted  as 
indicative  of  the  minimum  amount  of  work  expected. 

At  least  two  ot  Shakspere's  plays,  besides  the  one  studied  critically. 

One  of  Irving's  works. 

One  of  Hawthorne's  novels. 

Stevenson's  "The  Black  Arrow." 

One  of  Webster's  orations. 

English  Composition  and  Rhetoric,  (one  year). 

Candidates  are  expected  to  show  a  familiarity  with  the  principles  and  technical  terms  in 
ordinary  high  school  texts  upon  the  subject,  whether  acquired  by  the  direct  study  of 
such  texts,  or  mainly  by  the  study  of  selected  English  masterpieces.  It  should  not  be 
forgotten  that  the  main  purpose  of  this  subject  is  to  teach  the  student  to  use  language 
correctly  and   forcibly.    To  this  end  students  shouid  be  given  constant  exercise  in 
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composition  writing.    A  knowledge  of  the  subject  matter  oi  ttie  texts  used  will  he  con- 
sidered of  less  importance  than  the  demonstration  of  ability  to  write  good  English. 
A  full  year  of  work  in  the  high  school,  live  hours  per  week,  should  be  devoted  to  this 
subject. 

ntary  Algebra,  (one  year). 
Addition,  subtraction,  multiplication,  division,  factoring,  highest  common  divisor,  low- 
est common  multiple,  tractions,  simple  equations  (with  one,  two,  and  several  unknown 
quantities)  followed  by  problems,  theory,  of  exponents,  involution  (including  the 
binomial  theorem  for  positive  integral  exponents),  evolution,  radicals,  inequalities, 
ratio,  proportion,  progression,  and  quadratic  equations  with  problems. 

Higher  Algebra,  First  Part  (one-half  year). 

While  the  subject  does  not  include  any  topics  not  named  under  elementary  algebra,  a 
much  fuller  treatment  of  those  topics  is  expected  in  this  work.  Principles  as  well  as 
process  should  be  learned,  theorems  and  rules  should  be  rigorously  demonstrated, 
the  exercises  and  problems  should  be  more  difficult,  and  students  should  be  drilled  in 
short  methods  and  rapid  work.  Unless  candidates  have  a  good  knowledge  of  the  fun- 
damental topics  named  below,  they  are  not  prepared  to  pursue  successfully  at  the 
University  the  second  part  of  higher  algebra. 
The  topics  are  addition,  subtraction,  multiplication,  division,  factoring,  highest  com- 
mon divisor,  lowest  common  multiple,  tractions,  theory  of  exponents,  involution, 
evolution,  surds,  imaginaries,  and  simple  equations  with  problems. 

Plane  Geometry,  (one  year). 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  preparation. 
Isoperimetry,  symmetry,  and  maxima  and  minima  of  figures  are  not  required.  The 
exercises  requiring  solutions  and  demonstrations  should  not  be  omitted. 

Solid  Geometry,  (one-half  year). 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  preparation.  The 
exercises  requiring  solutions  and  demonstrations  should  not  be  omitted. 

Chemistry,  (one  year). 

The  full  year's  work  should  include  a  study  of  both  the  non-metals  and  metals  with 
laboratory  experiments  illustrating  the  common  chemical  laws  and  the  commoner 
chemical  reactions. 
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Advanced  Standing— The  University  accepts  records  from  all  repu- 
table colleges  for  credit  to  advanced  standing.  Such  records  are  ac- 
cepted so  far  as  they  are  equivalent  to  the  work  done  in  the  University. 

Records  from  institutions  whose  entrance  requirements  are  not  essen- 
tially equivalent  to  the  requirements  of  the  University,  will  not  be  accepted 
unquestioned;  the  credit  to  be  allowed  will  be  decided  in  individual  cases 
by  the  enrollment  committee. 

DAILY   ROUTINE 

The  morning  session  begins  at  8:30  o'clock;  a  general  assembly  of  the 
faculty  and  students  is  held  each  day  at  10:25  o'clock,  at  which  there  are 
brief  and  simple  religious  exercises. 

EXAMINATIONS 

In  order  to  pass,  students  must  receive  a  yearly  average  of  75  per 
cent  in  each  subject. 

Students  failing  to  pass  in  one  or  more  subjects  will  be  given 
supplementary  examinations  in  those  subjects,  providing  their  general 
average  in  all  subjects  during  the  year  does  not  fall  below  60  per  cent. 

Supplementary  examinations  will  be  held  Sept.  3d  to  Sept.  9th. 

Students  whose  average  mark  for  the  year  falls  below  60  per  cent, 
or  students  failing  to  pass  any  supplementary  examination  will  be  re- 
quired to  repeat  in  class  the  entire  year's  work. 

Students  whose  absences  in  any  term  exceed  four  weeks  in  the  aggre- 
gate, are  not  permitted  to  take  the  term  examinations  without  special  per- 
mission of  the  faculty. 

UNCLASSED   STUDENTS 

No  unclassed  students  will  be  admitted  to  the  School  of  Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty, 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examination  in  any  subject;  and  if  such  person  pass  in  all 
the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate  de- 
gree, provided,  that  at  least  one  full  year  be  spent  at  the  University  before 
such  degree  shall  be  granted,  and  provided  the  examination  in  every  case 
be  held  before  a  committee  of   the  faculty  appointed  for  that  purpose. 
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Special   Statements 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz.: 
Mining  Engineering  and  Metallurgy;  leading  to  the  degree  of  Engineer  of 
Mines  (E.  M.)and  Metallurgical  Engineer  (Met.  E.)  respectively.     . 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  holding  the 
degree  of  E.  M.  and  vice  versa,  provided  such  a  candidate  complete  an 
additional  year's  work  at  the  school  and  present  a  suitable  thesis. 

Candidates  for  advanced  standing  must  pass  a  satisfactory  examination 
for  admission  and  also  upon  those  studies  which  have  been  pursued  by  the 
class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  such  standing  as 
their  credentials  or  the  examinations  taken  under  the  direction  of  the  faculty 
of  this  school  may  entitle  them. 

Students  in  the  college  of  science,  literature  and  the  arts,  in  the  college 
of  engineering  and  mechanic  arts,  and  school  of  technical  and  applied 
chemistry,  who  contemplate  taking  a  degree  in  this  school  after  completing 
their  course,  are  recommended  to  select  their  electives  with  reference  to  as 
full  a  preparation  as  possible  for  the  technical  work  of  the  course  they  pur- 
pose to  enter. 

FEES 

A  registration  fee  of  five  dollars  is  required  at  the  beginning  of  each 
term. 

The  various  laboratory  fees  are  as  follows: 

Chemical  laboratory per  term,  $5.00 

Mineralogical      "        "  200 

Assaying              "        "  5.00 

Physical               "        "  2.00 

Mechanical          "        "  3.00 

Electrical             "        "  5.00 

Ore  testing          "        "  500 

The  visits  to  the  mines  made  by  the  sophomore  and  junior  classes  cost 
the  student  between  seventy  and  eighty  dollars  per  visit. 

Books  cost  about  as  follows: 

Freshman    year $12.00  to  $15.00 

Sophomore    "     5.00  to     8.00 

Junior  " 18.00  to   25.00 

Senior  " 10.00  to   30.00 
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A  number  of  books  are  recommended  to  the  student,  but  the  purchase 
of  them  is  optional.  The  lower  estimates  given  will  cover  the  cost  of  books 
that  must  be  purchased. 

A  set  of  draughting  instruments  must  be  purchased  by  the  freshman 
class.     The  necessary  instruments  will  cost  about  eight  dollars. 

SUMMARY  OF  EXPENSES 

FRESHMAN   YEAR 

Matriculation  fee $15.00 

Chemical  laboratory  fee 15.00 

Mineralogical  laboratory  lee 4.00 

Physical  laboratory  fee 2.00 

Assaying  laboratory  fee 10.00 

Books 13.00 

Draughting  instruments 8.00 

Note  books  and  supplies 2.00 

$69 . 00 

SOPHOMORE   YEAR 

Matriculation  fee $15.00 

Chemical  laboratory  fee 15.00 

Physical  laboratory  fee 6.00 

Visit  to  the  mines $70.00  to  80.00 

Books 7 .  00 

Note  books  and  supplies ■ 2.00 

$125.00 

JUNIOR   YEAR 

Matriculation  fee $15.00 

Visit  to  the  mines $70.00  to  80.00 

Books 20.00 

Note  books  and  supplies 2.00 

Chemical  laboratory  fees 15.00 

$132.00 

SENIOR   YEAR 

Matriculation  fee $15.00 

Electrical  labordtory  fee 5.00 

Ore  testing  laboratory  fee 10.00 

Mechanical  laboratory  fee 3.00 

Books 20.00 

Note  books  and  supplies 2.00 

$55-00 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00  per 
week. 

Room  rent  varies  from  $5.00  to  $10.00  per  month. 

With  two  occupying  one  room,  the  rent  per  student  would  be  consider- 
ably lower. 
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ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889,  when  the 
general  faculty  of  the  University  recommended  to  the  Board  of  Regents  its 
establishment.  In  1891  the  Legislature  of  the  State  of  Minnesota  voted  an 
appropriation  for  establishing  and  equipping  the  school.  Two  annual 
appropriations  have  since  been  made  for  its  support. 

LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 
the  east  bank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of  Mines 
have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with  sev- 
eral important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center,  transportation  at  special  rates  is  readily  obtained. 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana  and  Colorado,  and  in  the  coal  mines  of  Pennsylvania. 

At  least  two  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

LIBRARY 

The  library  consists  of  about  eight  hundred  volumes.  This  number 
represents  only  those  works  that  treat  directly  of  mining  and  metallurgical 
subjects. 

This  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  students  have  also  ac- 
cess to  a  very  complete  private  library,  as  well  as  the  Minneapolis  public 
library,  which  contains  an  exceptionally  large  and  valuable  set  of  publica- 
tions on  subjects  relating  to  mining  and  metallurgy.  The  leading  periodi- 
cals are  accessible  to  all.  Constant  references  in  lectures  compel  the 
student  to  keep  himself  well  informed  as  to  the  latest  methods,  machinery 
and  changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 

PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances,  metallurgical 
plants,  copies  of  drawings  and  other  photographs  are  indispensable  to  the 
study  of  mining  and  metallurgy.  With  the  report  of  his  field  work  every 
student  is  expected  to  present  photographs,  as  well  as  sketches,  of  various 
objects  under  consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred  slides  have 
been  made  in  the  department's  laboratory  which  bear  directly  on  the  work 
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done  in  Minnesota  and  the  neighboring  northwest.  Many  valuable  photo- 
graphs are  constantly  being  made.  Blue  prints  of  these  are  given  students 
as  illustrations.  Much  time  is  thus  saved  usually  spent  in  making  sketches 
and  diagrams. 

The  work  falls  under  the  following  subdivisions,  supplemented  by  thor- 
ough courses  in  physics,  chemistry,  mineralogy  and  geology: 

{a)  Assaying — to  determine  if  ore  has  value  for  treatment,  (b)  Mining 
engineeting — to  furnish  material  for  treatment,  (c)  Ore  testing — to  deter- 
mine best  method  of  treatment,  (d)  Ore  dressing— furnishing  products  for 
metallurgical  treatment,  (e)  Metallurgy — smelting  and  refining  of  ores 
and  ore  dressing  products;  reduction  to  metals. 

DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior 
years,  and  the  subjects  given,  together  with  the  sequence  necessary,  are 
stated  in  the  accompaning  outline  of  the  course. 

Until  the  second  term  of  the  junior  year,  the  course  consists  of  lectures 
and  recitations  only.  In  the  subsequent  work,  text-books  are  used  in  con- 
nection with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation 
and  similar  subjects  become  an  important  part  of  the  work. 

Field  work  in  mini?igf  At  the  close  of  the  sophomore  year  the  students 
are  required  to  spend  four  weeks  in  some  mining  district  studying  the  work 
performed  by  the  miners. 

At  the  close  of  the  junior  year  a  second  visit  is  made  for  the  purpose  of 
making  mine  and  geological  surveys  and  studying  mining  methods. 

All  held  work  must  be  taken  at  time  specified. 

A  complete  type-written  report,  covering  each  year  of  field  work,  illus- 
trated with  sketches  drawn  to  scale,  must  be  submitted  by  the  student. 
This  report  must  be  submitted  before  the  student  may  register  for  the  follow- 
ing year's  work. 

Designs  and  specifications.  The  student  makes  working  drawings  of 
mine  cars,  skips  and  other  parts  of  mine  equipment  that  are  usually  de- 
signed and  made  on  the  ground. 

Mine  surveying.  The  work  in  surveying  is  designed  solely  for  mining 
engineers.  In  the  freshmen  year,  third  term,  the  work  consists  of  the 
elements  of  plane  surveying  with  special  reference  to  the  computations 
necessary. 

Field  work  in  surveying — Course  IX.  The  month  of  August,  following 
the  close  of  the  freshman  year,  is  spent  in  practicing  plane  surveying. 
About  an  hour  per  day  is  given  to  lectures  or  recitations  and  the  remainder 
of  the  day  to  field  work. 

The  students  are  divided  into  squads  of  two,  and  each  is  required  to 
complete  the  following  exercises  and  surveys: 
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1.  Ranging. 

2.  Chaining. 

3.  Compass  reading. 

4.  Determination  of  length  of  pace. 

5.  Survey  of  a  large  area  by  pacing  and  hand  compass. 

6.  Adjustment  of  hand  levels  and  practice  in  leveling. 

7.  Adjustment  and  use  of  wye  levels. 

8.  Adjustment  of  mining  transit. 

9.  Reading  angles. 

10.  Traverse  with  steel  tape. 

1 1.  Azimuth  traverse  with  stadia. 

12.  Survey  of  mining  claim  according  to  the  regulations  of  the  U.  S. 

Government. 

13.  Measurement  of  earthwork. 

14.  Laying  out  railroad  tangents,  curves  and  crossings. 

Each  squad  must  provide  itself  with  a  25-foot  steel  tape,  graduated  to 
tenths. 

This  course  is  open  only  to  those  who  have  taken  Course  VIII,  or  its 
equivalent,  and  must  be  completed  before  Sophomore  year. 

During  the  first  term  of  the  junior  year  the  higher  theoretical  work  in 
plane  and  mine  surveying  is  studied.  During  second  term  mine  mapping 
is  practiced.  While  visiting  the  mines  in  junior  year,  a  survey  of  a  mine, 
or  some  part  of  a  mine  is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  furnished  stu- 
dents on  these  surveys. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing  extend 
through  the  second  and  third  terms  of  junior  year,  and  comprise  the  de- 
tailed study  of  ore  dressing  and  concentrating  machinery,  together  with  the 
study  of  typical  combinations  of  dressing  machines  as  found  in  the  several 
mining  districts  of  the  United  States. 

In  connection  with  the  theoretical  work,  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year,  experimental  work  in  ore  concentration  will 
be  conducted. 


COURSE  IN  MINING  ENGINEERING 

FRESHMAN  YEAR 

FIRST  TERM 

Chemistry  (Chemistry  I)— 42  hours,  Professor  Nicholson. 
Drawing  (Drawing  I)— 42  hours,  Professor  Kirchner. 
Mathematics  (Mathematics  I)— 5  hours,  Mr.  Groat. 

Mineralogy  (Geology  and  Mineralogy,   Mineralogy  I)— 42  hours,  Professor  Hall  and  Dr. 
Berkey. 
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SECOND  TERM 

Assaying  (Metallurgy  I)— 2  hours,  Professor  Appleby. 

Assaying  (Metallurgy  I)— 22  hours,  Professor  Appleby  and  Mr.  Christianson. 
Chemistry  (Chemistry  II)— 42  hours,  Professor  Nicholson. 
Constructive  Geometry  (Drawing  II)— 52  hours,  Professor  Kirchner. 
Mathematics  (Mathematics  I,  II)— 5  hours,  Mr.  Groat. 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  II) — 42  hours,  Professor  Hall  and  Dr. 
Berkey. 

THIRD  TERM 

Assaying  (Metallurgy  I)— 2  hours,  Professor  Appleby. 

Assaying  laboratory  (Metallurgy  I)—  42  hours,  Professor  Appleby  and  Mr.  Christianson. 

Chemistry  (Chemistry  III)— 42  hours,  Professor  Nicholson. 

Descriptive  geometry  (Drawing  III)— 4  hours,  Professor  Kirchner. 

Mathematics  (Mathematics  II,  III)— 5  hours,  Mr.  Groat. 

Mineralogy  (Geology  and   Mineralogy,  Mineralogy  II)— 2  hours,   Professor  Hall  and  Dr. 

Berkey. 
Surveying  (Mining  VIII)— 3  hours,  Mr.  McCarty. 

SUMMER   WORK— MONTH   OF   AUGUST 

Surveying  (Mining  IX)— 4  weeks,  Professor  van  Barneveld  and  Mr.  McCarty. 


SOPHOMORE  YEAR 

FIRST  TERM 

Chemistry  (Chemistry  IV)— 42  hours,  Professor  Sidener. 
Descriptive  geometry  (Drawing  IV) — 22  hours,  Professor  Kirchner. 
Elementary  Mechanics  (Physics  I)— 4  hours,  Professor  Jones. 
Mathematics  (Mathematics  III,  IV)—  5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  IV)— 3  hours.  Professor  Appleby. 
Topographic  drawing  (Drawing  VII)  22  hours,  Professor  Kirchner. 

SECOND  TERM 

Chemistry  (Chemistry  V)— 42  hours,  Professor  Sidener. 
Mathematics  (Mathematics  IV,  V)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  V)— 3  hours,  Professor  Appleby. 
Mining  (Mining  I)— 2  hours,  Professor  van  Barneveld. 
Physics  (Physics  II)— 4  hours,  Professor  Jones. 
Working  drawings  (Drawing  V)— 42  hours,  Professor  Kirchner. 

THIRD  TERM 

Chemistry  (Chemistry  VI)— 42  hours,  Professor  Sidener. 
Mathematics  (Mathematics  V)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VI)— 3  hours,  Professor  Appleby. 
Mining  (Mining  I)— 2  hours,  Professor  van  Barneveld. 
Structural  drawing  (Drawing  VI)— 22  hours,  Professor  Kirchner. 
Physics  (Physics  Vll)— 4  hours,  Professor  Jones. 

SUMMER   WORK— MONTH    OF   MAY 

Mining  (Mining  II)  \     (  „...  .     (  Professor  van  Barneveld,  Professor  Appleby, 

Metallurgy  (Metallurgy  XD   /~~ 4  weeks'   \     Mr.  Christianson  and  Mr.  McCarty. 
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JUNIOR   YEAR 

FIRST  TERM 

Geology  (Geology  and  Mineralogy,  Geology  I)— 2  hours,  Professor  Hall. 

Mechanics  (Mechanics  I,  II)  — 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  VII)— 4  hours.  Professor  Appleby. 

Mine  surveying  (Mining  X)— 3  hours,  Professor  van  Barneveld. 

Mining  (Mining  III)— 4  hours,  Professor  van  Barneveld. 

Mine:  mapping  (Mining  XI)— 32  hours,  Mr.  McCarty. 

Petrology  (Geology  and  Mineralogy,  Geology  III)— 22  hours,  Dr.  Berkey. 

SECOND  TERM 

Geology  (Geology  and  Mineralogy,  Geology  II;- 2  hours,  Professor  Hall. 
Mechanics  (Mechanics  I,  II)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VIII)— 4  hours,  Professor  Appleby. 
Mining  (Mining  III)— 4  hours,  Professor  Van  Barneveld. 
Ore-dressing  (Mining  VI)—  3  hours,  Professor  Van  Barneveld. 

Optical  mineralogy  \Ge°%JnTTi^nu°ey'  }  ^  hours,  Professor  Hall  and  Dr.  Berkey. 
Strength  op  materials  (Mechanical  Eng.  XXVII)—  22  hours,  Professor  Smith. 
Steam  engine  (Mechanical  Eng.  XIX)— 3  hours,  Professor  Flather. 

THIRD  TERM 

Applied  geology  (Geology  and  Mineralogy,  Geology  V)— 4  hours,  Professor  Hall. 
Mechanical  laboratory  (Mechanical  Eng.  XXVIII)— 22  hours,  Professor  Smith. 
Petrography  (Geology  and  Mineralogy,  Geology  VI)— 22  hours,  Professor  Hall. 
Mechanics  (Mechanics  III)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  IX)— 4  hours,  Professor  Appleby. 
Mining  (Mining  III) — 4  hours,  Professor  van  Barneveld. 
Ore-dressing  (Mining  VI)— 3  hours,  Professor  van  Barneveld. 

FIELD   WORK— MONTH   OF  MAY 

Alining  (Mining  IV)  >        TOo«»lrc     i  Professor  van   Barneveld, 'Professor   Appleby, 

Metallurgy  (Metallurgy  XI)  J     4  %veeKb'    \      Mr.  Christianson  and  Mr.  McCarty. 


SENIOR   YEAR 

FIRST  TERM 

Chemistry  (Chemistry  XVI)— 42  hours,  Professor  Frankforter. 

Electric  power  (Electric  Engineering  III)— s2  hours,  Professor  Springer. 

Mining  (Mining  V)— 5  hours,  Professor  van  Barneveld. 

Ore  testing  (Metallurgy  II)— 3  hours,  Professor  Appleby. 

Ore  testing  laboratory  (Metallurgy  II)— 4  hours,  Professor  Appleby  and  Mr.  Christianson. 

Thermodynamics  (Thermodynamics  and  Prime  Movers  I)— 3  hours,  Mr.  Groat. 

SECOND  TERM 

Chemistry  (Chemistry  XXIII)— 42  hours,  Professor  Sidener. 

Mining  (Mining  V)— 5  hours,  Professor  van  Barneveld, 

Ore  Deposits  (Geology  and  Mineralogy,  Geology  IX)— 4  hours,  Professor  Hall. 

Ore  testing  laboratory  (Metallurgy  II)— 42  hours,  Professor  Appleby  and  Mr.  Christianson. 

Ore  testing  (Metallurgy  II)— 2  hours,  Professor  Appleby. 

Prime  movers  (Thermodynamics  and  Prime  Movers  II)— 3  hours,  Mr.  Groat. 

Thesis— 4  hours. 
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THIRD  TERM 
Chemistry  (Chemistry  XXVIII)— 42  hours,  Professor  Sidener. 
Designs  and  specifications  (Mining  VII)— 42  hours,  Professor  van  Barneveld. 
Geology  (Geology  and  Mineralogy,  Geology  X)— 4  hours,  Professor  Hall. 
Mechanical  laboratory  (Mechanical  Engineering  XXXII)— 42  hours,  Professor  Smith. 
Mining  (Mining  V)— 5  hours,  Professor  van  Barneveld. 
Thesis— 4  hours. 

DEPARTMENT  OF  METALLURGY 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction  is 
given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  courses  include  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assay  of  bullion  for 
fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large 
well  ventilated  furnace  room,  in  which  are  located  muffle  and  crucible 
furnaces,  and  another  room  of  similar  dimension  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are  re- 
quired to  make  up  the  necessary  charges  and  submit  their  reports  in  detail. 
This  work  is  offered  to  students  completing  the  necessary  courses  in  miner- 
alogy and  chemistry. 

The  assay  laboratories  are  located  in  Pillsbury  Hall,  and  consist  of — 

1.  Preparation  room.  Where  the  samples  and  re-agents  are  weighed. 
This  operation  is  conducted  in  a  room  entirely  apart  from  the  furnace  room. 
The  separation  of  the  laboratory  from  the  furnace  room  is  of  the  greatest 
importance  to  the  student.  The  preparation  of  ore  is  effected  by  a  Forster 
crusher,  Frazer  &  Chalmers  sample  pulverizer,  and  Bridgman  ore  sampler. 
The  machines  are  run  by  an  electric  motor.  Much  time  is  thereby  saved  to 
the  student  for  extended  or  advanced  work  in  special  lines. 

2.  Furnace  room.  After  the  sample  has  been  placed  in  suitable  ves- 
sels for  fusion,  it  is  taken  to  the  furnace  room,  which  communicates  directly 
with  the  preparation  room.  This  room  is  well  equipped  with  crucible  and 
muffle  furnaces  and  all  the  appurtenances  necessary  for  carrying  on  the  re- 
duction of  the  metals  from  their  ores  by  fire  methods. 

3.  Balance  roo?n.  In  this  room  are  various  balances  for  accurately 
weighing  the  gold  and  silver  beads,  and  bullion. 

ORE   TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 
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There  are  complete  testing  works  connected  with  the  department  where 
the  student  may  see  the  working  of,  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pans  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxydizing  and 
oxydizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as 
sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of  ore 
are  given  to  make  the  necessary  tests  upon  the  different  machines,  and  the 
students  report  the  best  method  of  treatment.  Two  terms,  eleven  hours  per 
week  in  senior  year,  are  devoted  to  instruction  and  laboratory  work,  and  are 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering  get  the  requisite  practical  experi- 
ence. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  method  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal,  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

v  The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi, 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  of  facilities  for 
both  educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  suffic- 
ient to  purchase  only  the  necessary  machinery,  the  business  men  of  Minne- 
apolis generously  provided  a  suitable  building.  This  building,  94x66  feet, 
is  built  of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illus- 
trate the  various  processes  of  ore  testing,  viz:  a  Bridgman  mechanical 
sampler,  size  B;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete;  a  pair 
of  I2j^xi2  geared  rolls  complete;  a  four  compartment  spitzkasten;  a  three 
compartment  Hartz  jig;  a  Collum  jig  complete  with  cone  for  driving;  a 
three  and  a-half  foot  Huntington  mill  complete;  a  three  stamp  mill,  275- 
pound  stamps;  a  five  stamp  mill,  850  pound  stamps;  a  Challenge  automatic 
feeder  for  five-stamp  battery;  a  suspended  Challenge  feeder  for  three-stamp 
battery;  a  Tulloch  feeder  for  Huntington  mill;  a  single  deck  buddle,  twelve 
feet  in  diameter;  a  four-foot  plain  belt  Frue  vanner;  a  Cammett  concentra- 
tor; a  three-foot  amalgamating  pan;  a  five-foot  settler;  a  Bruckner  roasting 
furnace,  with  fire  box  on  wheels;  a  chlorination  barrel;  a  battery  tightener; 
a  two-horse  power  vertical  boiler;  a  steam  drying  pan;  three  trommels, 
with  driving  arrangement  and  gears;  a  one  thousand  pound  Reedy  elevator. 
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complete  with  worm  gear,  two  overhead  crawls,  each  with  eighty  foot  track; 
one-ton  pulley  block;  a  quarter-ton  pulley  block,  a  scoop  car,  with  flat 
wheels;  two  twenty  horse  power  electric  motors;  three  MacDermott  auto- 
matic samplers,  etc. 

METALLURGY 

This  subject  is  well  illustrated  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works 
which  are  accessible.     The  work  in  metallurgy  extends  through  three  years. 


COURSES  IN  METALLURGY 

FRESHMAN  YEAR 

FIRST  TERM 

Chemistry  (Chemistry  1)— 42  hours,  Professor  Nicholson. 
Drawing  (Drawing  I—  42  hours,  Professor  Kirchner. 
Mathematics  (Mathematics  1)— 5  hours,  Mr.  Groat. 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I)— 42  hours,  Professor  Hall  and   Dr. 
Berkey. 

SECOND  TERM 

Assaying  (Metallurgy  I)— 2  hours,  Professor  Appleby. 

A ssaying  (Metallurgy  I)  22  hours,  Professor  Appleby  and  Mr.  Christianson. 
Chemistry  (Chemistry  1 1 )  — 4 2  hours,  Professor  Nicholson. 
Constructive  geometry  (Drawing  II)  — 5  2  hours,  Professor  Kirchner. 
Mathematics  (Mathematics  I  and  II)— 5  hours,  Mr.  Groat, 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  II)— 42  hours,  Professor  Hall  and  Dr. 
Berkey. 

THIRD  TERM 

Assaying  (Metallurgy  I)— 2  hours,  Professor  Appleby. 

Assaying  laboratory  (Metallurgy  1)— 42  hours,  Professor  Appleby  and  Mr.  Christianson. 

Chemistry  (Chemistry  III)— 42  hours,  Professor  Nicholson. 

Descriptive  geometry  (Drawing  III)— 4  hours,  Professor  Kirchner. 

Mathematics  (Mathematics  II  and  III) -5  hours,  Mr.  Groat. 

Mineralogy   (Geology  and  Mineralogy,   Mineralogy  II)— 2  hours,  Professor  Hall   and   Dr. 

Berkey. 
Surveying  (Mining  VIII)  3  hours,  Mr.  McCarty. 

SUMMER    WORK— MONTH   OF    AUGUST. 

Surveying  (Mining  IX)— 4  weeks,  Professor  van  Barneveld  and  Mr.  McCarty. 

SOPHOMORE  YEAR 

FIRST  TERM 

Chemistry  (Chemistry  IV) -42  hours,  Professor  Sidener. 
Descriptive  geometry  (Drawing  IV)— 22  hours,  Professor  Kirchner. 
Elementary  mechanics  (Physics  I)— 4  hours,  Professor  Jones. 
Mathematics  (Mathematics  III  and  IV)— 5  hours,  Mr  Groat. 
Metallurgy  (Metallurgy  IV)— 3  hours,  Professor  Appleby. 
Topographic  drawing  (Drawing  VII)— 22  hours,  Professor  Kirchner. 
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SECOND  TERM 

Chemistry  (Chemistry  V)— 4-  hours.  Professor  Sidener. 
Mathematics  (Mathematics  IV  and  V)— 5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  V;— 3  hours.  Professor  Appleby. 
Mining 0>\\n\ii%  I)— 2  hours,  Professor  van  Barneveld. 
Physics  (Physics  ID— 4  hours,  Professor  Jones. 
Working  drawing  (Drawing  V;— 42  hours,  Professor  Kirchner. 

THIRD  TERM 

Chemistry  (Chemistry  VI)— 42  hours,  Professor  Sidener. 
Structural  drawing  (Drawing  VI)— 22  hours,  Professor  Kirchner. 
Mathematics  (Mathematics  V)—  5  hours,  Mr.  Groat. 
Metallurgy  (Metallurgy  VI)—  3  hours.  Professor  Appleby. 
Mining  (Mining  I)— 2  hours,  Professor  van  Barneveld. 
Physics  (Physics  VII)—  4  hours,  Professor  Jones. 

FIELD   WORK— MONTH   OF   MAY 

Mining  (Mining  II  )  .        \  Professor  van   Barneveld.   Professor   Appleby, 

Metallurgy  (Metallurgy  XI)      J4  weeKS>    J     Mr.  Christianson  and  Mr.  McCarty. 

JUNIOR  YEAR 

FIRST  YEAR 

Geology  (Geology  and  Mineralogy,  Geology  I)— 2  hours,  Professor  Hall. 

Mechanics  (Mechanics  I  and  II)— 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  VII)— 4  hours,  Professor  Appleby. 

Mine  mapping  (Mining  XI)— 32  hours,  Mr   McCarty. 

Mine  surveying  (Mining  X)— 3  hours,  Professor  van  Barneveld. 

Mining  (Mining  III)— 4  hours,  Professor  van  Barneveld. 

Petrology  (Geology  and  Mineralogy,  Geology  III)— 22  hours,  Dr.  Berkey. 

SECOND  TERM 
Geology  (Geology  and  Mineralogy,  Geology  II)— 2  hours,  Professor  Hall. 
Optical  mineralogy  \GQoXozy^^l[^0^>  \    22  hours,  Professor  Hall  and  Dr.  Berkey. 

Steam  engines  (Mechanical  Engineering  XIX)— 3  hours,  Professor  Flather. 
Strength  0/ materials  (Mechanical  Engineering  XXVII)— 22  hours,  Professor  Smith. 
Mechanics  (Mechanics  1  and  II)— 5  hours.  Mr.  Groat. 
Metallurgy  (Metallurgy  VIII)— 4  hours,  Professor  Appleby. 
Mining  (Mining  III)— 4  hours.  Professor  van  Barneveld. 
Ore  dressing  (Mining  VI)— 3  hours,  Professor  van  Barneveld. 

THIRD  TERM 

Applied  geology  (Geology  and  Mineralogy.  Geology  V)— 4  hours,  Professor  Hall. 

Mechanical  laboratory  (Mechanical  Engineering  XXVIII)— 22  Professor  Smith. 

Mechanics  (Mechanics  111)— 5  hours,  Mr.  Groat. 

Metallurgy  (Metallurgy  IX)— 4  hours,  Professor  Appleby. 

Mining  (Mining  III)— 4  hours,  Professor  van  Barneveld. 

Ore  dressing  (Mining  VI)  —3  hours,  Professor  van  Barneveld. 

Petrography  (Geology  and  Mineralogy,  Geology  VI)— 22  hours,  Professor  Hall. 

SUMMER  WORK— MONTH   OF   MAY 

Mining  (Mining  IV)  )     „,aa,\,c    5  Professor  van   Barneveld,   Professor  Appleby, 

Metallurgy  (Metallurgy  XI)     y4  weeKS>   \     Mr.  Christianson  and  Mr.  McCarty. 

SENIOR  YEAR 

FIRST  TERM 
Chemistry  (Chemistry  XVI)— 42  hours,  Professor  Frankforter. 
Electric  power  (Electrical  Engineering  III)— 52  hours,  Professor  Springer. 
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Mining;  (Mining  V)— 5  hours,  Professor  van  Barneveld. 

Ore  testing  (Metallurgy  II)— 3  hours.  Professor  Appleby. 

Ore  testing  laboratory  (Metallurgy  II)-4  hours,  Professor  Appleby  and  Mr.  Christianson. 

1  fiermodynamics  (Thermodynamics  and  Prime  Movers  I)— 3  hours,  Mr.  Groat. 

SECOND  TERM 
Chemistry  (Chemistry  XXIII)-42  hours,  Professor  Sidener. 
Electro-chemistry  (Chemistry  XIX)— 4  hours,  Professor  Frankforter. 
Mining  (Mining  V)— 5  hours,  Professor  van  Barneveld. 
Ore  testing  (Metallurgy  II)— 2  hours,  Professor  Appleby. 

Ore  testing  laboratory  (Metallurgy  II)— 42  hours,  Professor  Appleby  and  Mr.  Christianson. 
Prime  movers  (Thermodynamics  and  Prime  Movers  II) -3  hours,  Mr.  Groat. 
Thesis— 4  hours. 

THIRD  TERM 
Chemistry  (Chemistry  XXVIII)-42  hours,  Professor  Sidener. 
Designs   and   specifications    (Metallurgy  XII)-42   hours.      Professor  Appleby   and   Mr 

Christianson. 
Electro-metallurgy  (Metallurgy  X)— 4  hours,  Mr.  Christianson. 

Mechanical  laboratory  (Mechanical  Engineering  XXXII)-42  hours,  Professor  Smith. 
Mining  (Mining  V)~5  hours,  Professor  van  Barneveld. 
Thesis— 4  hours. 

COURSES  OF  INSTRUCTION 

COURSES  IN  CHEMISTRY 

Course  I.    Qualitative  analysis.  Freshman  i,  96  hours 

Lectures  and  laboratory  work.  The  course  includes  the  reactions  of  the  metals  as 
applied  to  their  separation  and  identification.    3  hourslectures,  5  hourslaboratory. 

Course  II.    Qualitative  analysis.  Freshman  ii,  96  hours 

Lectures  and  laboratory  work.  A  study  of  the  reactions  of  the  acids  as  applied  to 
their  separation  and  identification.    Open  to  those  who  completed  course  i. 

Course  III.     Qualitative  analysis.  Freshman  Hi,  96  hours 

Lectures  and  laboratory  work.  The  work  in  this  course  will  include  an  examina- 
tion of  alloys,  minerals,  slags  and  other  compounds.    Open  to  those  who  have 

completed  course  ii. 

<! 
Course  IV.    Quantitative  analysis.  Sophomore  *',  96  hours    j 

Lectures  and  laboratory  work.  The  course  includes  an  introduction  to  quantitative 
and  a  beginning  of  gravimetric  analysis.  Open  to  those  who  have  completed 
course  iii. 

Course  V.    Quantitative  analysis.  Sophomore  H,q6  hours 

Lectures  and  laboratory  work.     A  continuation  of  course  iv. 

Course  VI.     Volumetric  analysis.  Sophomore  iii.  96  hours 

Lectures  and  laboratory  work.  The  course  includes  an  introduction  to  volumetric 
determinations  with  a  discussion  of  standard  solutions  and  the  necessary  stoichio- 
metric calculations.    Open  to  those  who  have  completed  course  v. 

Course  XVI.    Special  problems.  Senior  i,  48  hours  or  more 

Laboratory  work.  The  course  includes  the  working  out  of  various  mineralogical, 
technological  and  metallurgical  problems.  Open  to  those  who  have  completed 
course  vi. 

Course  XIX.    Electro-chemical  analysis.  Senior  ii,  48  hours  or  more 

Lectures  and  laboratory  work.  The  course  includes  the  qualitative  and  quantita- 
tive separation  of  metals  by  electrolysis,  Open  to  those  who  have  completed 
course  vi. 
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Course  XXIII.     Iron  and  steel  analysis  Senior  ii,  48  hours  or  more 

Lectures  and   laboratory  work.    The  course  includes  the  rapid  determination   of 
iron  by  the  various  methods,  as  well  as  the  determination  of   associated  elements, 
sulphur,  phosphorus,  silicon,  manganese,  carbon  and  others.     Open  to  those  who 
have  completed  course  vii. 
Course  XXVIII.     Special  problems.  Senior  Hi,  48  hours  or  more 

Laboratory  work.  This  course  includes  work  on  ores  of  base  metals,  limestone, 
slags,  etc. 

COURSES  IN  DRAWING 
Course  I.    Freehand.  Freshman  i,  96  hours 

Lettering,  geometric  forms  and  engineering  details  in  outline,  including  working 
sketches,  translations  and  the  elements  of  perspective. 
Course  II.    Mechanical  Freshman  ii,  96  hours 

Conventional   methods,  machine  and  structural  details  and   standard    sizes    and 
shapes. 
Course  III.    Descriptive  geometry,  Freshman  Hi,  48  hours 

Problems  relating  to  points,  lines,  planes,  solids,  interpenetrations,  surfaces  of  rev- 
olution, tangents  and    developments,  including  the  constructive  geometry  in- 
volved.   Recitations  and  lectures. 
Course  IV.    Descriptive  geometry.  Sophomore  *',  96  and  48  hours 

Orthographic,  isometric,  horizontal,  topographic,  oblique,  and  perspective  projec- 
tions; shades  and  shadows,  line  shading  and  brush  tinting.    Open  to  students  who 
have  completed  course  iii. 
Course  V.     Working  drawings  Sophomore  ii,  96  hours 

Engineering  details,  assembly  drawings,  mechanical  movements,  tracing  and  blue 
printing. 
Course  VI.    Structural  drawing.  Sophomore  iii,  32  hours 

Detail  and  construction  drawings  of  mining  machinery,  head  frames,  cars,  skips 
and  other  mining  appliances. 
Course  VII.     Topographic  drawing.  Sophomore  i,  48  hours 

Plans,  sections,  timbering,  and  mine  conventions.     Topographic  maps. 

COURSE  IN  ELECTRICAL  ENGINEERING 

Course  III.    Electric  power.  Senior  i. 

Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dynamos, 
motors  and  electric  lighting.    33  lectures  and  44  hours  laboratory. 

COURSES  IN  GEOLOGY  AND  MINERALOGY 

MINERALOGY 

Course  I.    General  mineralogy.  Freshman  i,  ii. 

The  physical  and  chemical  characters  of  minerals;  a  study  of  the  native  elements 
and  the  ores  of  the  common  metals;  the  occurrence  and  association  of  economic 
minerals. 

Descriptive  mineralogy  and  classification;  rock-forming  minerals;  genetic  relation- 
ships and  distribution. 

Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals  and  the  applica- 
tion of  chemical  and  blowpipe  analyses  to  the  determination  of  species;  an  intro- 
duction to  the  methods  of  quantitative  blowpipe  analyses;  special  topics;  reference 
reading  and  discussions.    Eight  hours  a  week. 
Course  II.    Physical  mineralogy .  Freshman  iii. 

Anintioducton  to  crystallography;  physical  characters  of  greatest  service  in  rapid 
determination.  Hand  specimen  practice  preparatory  to  rock  study.  Lectures  and 
field  work.    Two  hours  a  week. 
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Course  III.     Optical  mineralogy .  Junior  ii. 

A  study  of  the  structure  of  crystals  and  crystal  grains.  An  application  of  the 
methods  of  determination  by  optical  properties;  the  use  of  the  petrographers'  mi- 
croscope, embracing  the  elements  of  hthology.  Lectures  and  laboratory  work. 
Four  hours  a  week. 

GEOLOGY 

Course  I.    Physical  geology.  Junior  i. 

i,  Geodynamics,  discussing  the  atmosphere,  water,  terrestrial  heat,  plants  and  ani- 
mals, as  geological  agents.  2,  structural  geology,  explaining  stratification,  displace- 
ments, dislocations,  fractures,  induced  rock-structures  and  mineral  veins  in  their 
relation  to  the  arrangement  of  materials  in  the  earth.  3,  physiographic  geology 
pointing  out  the  more  prominent  earth  features  and  discussing  their  origin,  signifi- 
cance and  the  agencies  affecting  them.  Field  excursions  are  required.  Scott's 
Introduction.    Two  hours  a  week. 

Course  II.    Historical  geology.  Junior  ii. 

A  study  of  the  strata  of  the  earth.  An  outline  of  the  salient  features  of  the  earth's 
history,  discussing  its  several  eras  with  their  faunas  and  floras.  The  special  pur- 
pose of  the  course  is  to  outline  the  geographical  history  of  the  North  American 
continent.    Scott's  Introduction,  lectures  and  reading.    Two  hours  a  week. 

Course  III.    Petrographical geology.  Junior  i. 

General  considerations  of  the  origin  and  occurrence  of  rocks,  i.  e.,  Petrogenesis. 
The  structure  and  texture  of  rocks.  Preliminary  studies  of  the  mineral,  physical 
and  chemical  constitution  of  the  crystalline  rocks  with  a  view  to  their  general 
description.  Kemp's  Handbook  of  Rocks.  Reference  reading  and  demonstrations. 
Four  hours  a  week. 

Course  V.    Applied  geology.  Junior  Hi. 

An  outline  of  the  economic  relations  of  geology.  The  course  comprises  a  discussion 
of  the  nature  and  distribution  of  non-metallic  rocks  and  minerals  of  an  economic 
value,  including  coal,  mineral  oils  and  natural  gas,  phosphates  and  other  natural 
fertilizers,  together  with  soils;  the  geologic  conditions  of  water  supply;  abrasives 
and  fictile  materials;  natural  and  artificial  building  stones;  mortars  and  cements 
for  construction  and  road-making,  followed  by  a  brief  summary  of  the  nature  and 
distribution  of  ore  deposits  of  the  less  and  more  important  metals.  Williams' 
Applied  Geology  and  reference  reading.     Four  hours  a  week. 

Course  VI.     Petrography.  Junior  Hi. 

An  investigation  of  the  megascopic  and  microscopic  characters  of  crystalline  rocks; 
a  discussion  of  their  crystalline  habit,  mineral  composition  and  genetic  relations. 
The  course  extends  into  an  examination  of  some  Minnesota  groups  of  crystalline 
rocks.  Practically  a  continuance  of  course  iii  of  mineralogy.  Laboratory,  with 
lectures  and  reference  reading.    Four  hours  a  week. 

Course  IX.     Ore  deposits.  Senior  ii . 

History  of  mineral  discovery  and  development  in  the  Americas;  a  discussion  of  the 
origin  and  distribution  of  ore  deposits,  embracing  the  chemical  processes  involved 
in  their  formation  and  subsequent  alterations.  A  description  of  the  geology  and 
mineralogy  of  ore  bodies,  particularly  those  yielding  gold,  silver,  copper,  iron, 
lead  and  zinc.    Kemp's  Ore  Deposits.    Four  times  a  week. 

Course  X.    Special  problems.  Senior  iii. 

The  investigation  by  individual  students  of  particular  problems,  involving  the  field 
work  of  an  investigation  of  some  particular  formation  and  the  laboratory  in- 
vestigation and  reading  incident  to  the  study  of  the  material  collected.  The 
methods  of  systematically  recording  and  interpreting  geological  and  mineralogical 
data  as  observed  in  the  field;  the  keeping  of  notebooks,  preparation  of  geological 
maps,  profiles  and  sections  will  be  taught.    Four  times  a  week. 
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COURSES  IN  MATHEMATICS 

Course  I.     Algebra.  Freshman  1 ,  11. 

Factors  of  general  quadratic,  of  (x°— y"),  of  (ax»  f-bx°  —  i-f- A),  of  (a'+b8+C8  — 

3abc),  cyclic  order,  simple  and  quadratic  equations,  change  in  value  of  algebraic 
expressions,  limits,  meaning  of  f(x),  there  are  n  nth  roots  of  a  number,  simulta- 
neous equations  and  elimination,  surds  and  imaginaries,  progression,  systems  of 
enumeration,  permutations  and  combinations,  binomial  theorem,  series,  conver 
gence  and  divergence,  exponential  theorem,  logarithms,  theory  of  equations.  Sub- 
ject continues  first  term  and  first  three  weeks  second  term.    Five  hours  per  week. 

Course  II.     Trigonometry.  Freshman  ii,  iii. 

Plane,  analytic  and  spherical.  Last  eight  weeks,  second  term  and  first  two  weeks 
third  term.    Five  hours  a  week.    Preparation,  course  i. 

Course  III.    Analytic  geometry.  Freshman  Hi,  sophomore  i. 

Construction  of  loci  from  their  equations,  change  in  value  of  functions,  straight  line, 
conic  sections,  hyperbolic  functions,  tangents  and  normals,  limit  of  a  certain  ratio, 
an  analytic  expression  for  the  slope  of  a  tangent,  slope  by  the  method  of  equal 
roots,  area  of  a  curve  the  limit  of  a  certain  sum,  functions  represented  either  by 
an  ordinate  or  area,  transcendental  and  higher  plane  curves,  a  short  course  in 
analytic  geometry  of  three  dimensions.  Last  nine  weeks  third  term  and  first  part 
first  term.     Five  hours  per  week.    Preparation,  course  ii. 

Course  IV.    Differential  calculus.  Sophomore  i,  ii. 

Relation  of  the  infinitesimal  analysis  to  algebra,  symbolism,  derivative  the  limit  of  a 
ratio,  differentiation  an  algebraic  operation,  increasing  and  decreasing  functions, 
elementary  forms  including  the  hyperbolic  functions,  successive  differentiation, 
expansion  of  functions,  indeterminate  forms,  variation  of  functions,  rates  and 
differentials,  two  and  more  variables,  partial  differentiation,  maxima  and  minima, 
change  of  variable,  applications  to  analytic  geometry.  Last  half  first  term  and 
first  half  second  term.    Five  hours  per  week.    Preparation,  course  iii, 

Course  V.    Integral  calculus.  Sophomore  ii,  iii. 

Definite  integral  the  limit  of  a  sum,  integration  considered  the  inverse  of  differentia- 
tion, elementary  forms  including  the  hyperbolic  functions,  geometrical  applica- 
tions, rational  tractions,  rationalization,  formulae  of  reduction,  double  and  multi- 
ple integration,  ordinary  differential  equations,  problems  involving  the  use  of 
various  systems  of  co-ordinates.  Last  half  second  term  and  first  half  third  term. 
Five  hours  per  week.     Preparation,  course  iv. 

COURSES  IN  MECHANICS 

Course  I.    Statics  and  dynamics.  Junior  i,  ii. 

Mathematical  investigation  of  the  equilibrium  and  motion  of  rigid  bodies.     Recita- 
tions and  lectures.    Numerous  problems  in  work,   power,  energy  and   friction. 
First  part  first  term  and  last  part  second  term,  5  hours  per  week.    Preparation, 
mathematics  v  and  physics  i. 
Course  II.    Mechanics  of  materials.  Junior  z,  ii 

Mathematical  investigation  of  the  strength  snd  elasticity  of  materials,  in  which  are 
established  the  theoretical  principles  of  design    for  beams,  shafts,  boiler  plates, 
riveting  and  other  structural  members.     Last  part  first  term  and  first  part  second 
term,  5  hours  per  week.     Preparation  course  i. 
Course  III.    Hydromechanics.  Jtinior  iii. 

Equilibrium  and  flow  of  fluids.    Hydraulic  problems.    Preparation,  course  ii. 

COURSES  IN  MECHANICAL  ENGINEERING 

Course  XIX.    Steam  engine.  Junior  ii,  36  hours. 

Mechanics  of  the  steam  engine.    Work  in  the  cylinder;  effect  of  reciprocating  parts; 

steam  distribution.      Mechanism  of  steam   engines.      A  study  of  the  details  of 
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modern  steam  engines.  Valves  and  valve  gears.  A  study  of  the  slide  valve,  link 
motions  and  other  reversing  gear;  automatic  cut-off  gears  and  the  Zeuner  dia- 
gram. The  steam  engine  indicator.  Principles  and  operation  of  the  instruments, 
indicator  rigging;  indicator  cards;  compounding.  Preparation,  course  i  in  applied 
mechanics.    Three  hours  a  week. 

Course  II.    Hydraulic  motors.  Senior  ii. 

Theory  of  water  turbines,  preceded  and  followed  by  some  connected  hydraulic 
problems.    Preparation,  mechanics  iii. 

Course  XXVII.    Strength  of  materials.  Junior  ii,  48  hours. 

Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron,  steel, 
brass,  copper,  belting,  chains,  beams,  brick  and  stone.  Preparation,  course  i 
applied  mechanics.    Four  hours  a  week. 

Course  XXVIII.    Mechanical  laboratory.  Junior  iii,  48  hours. 

Continuation  of  course  xxvii;  also  exercises  in  valve  setting,  indicator  practice,  cali- 
bration of  steam  gauges,  efficiency  of  screws  and  hoists.  Preparation,  course  xix. 
Four  hours  a  week. 

Course  XXXII.    Mechanical  laboratory.  Senior  iii,  72  hours. 

Calibration  of  weirs,  meters  and  other  hydraulic  apparatus;  calorimetry;  tests  of 
pumps,  engines  and  boilers.  Open  to  students  who  are  taking  or  have  completed 
courses  i  and  ii,  thermodynamics.    Eight  hours  a  week. 

COURSES  IN  METALLURGY. 

Course  I.    Assaying.  Freshman  ii  and  iii. 

Determination  of  values  of  the  ores.     Lectures,  recitations  and  laboratory  work. 
Open  to  those  who  take  courses  i,  ii,  iii,  chemistry,  and  have  completed  courses  i, 
ii,  mineralogy. 
Course  II.     Ore  testing.  Senior  i  and  ii. 

Determination  of  methods  of  ore  treatment.     Lectures  and  practical  work.    Open 
to  those  who  have  completed  course  i. 
Course  III.    Mill  -work.  Junior  iii. 

Practical  experience  in  handling  ore  dressing  machinery.    Open  to  those  complet- 
ing course  ii. 
Course  IV.     General  metallurgy.  Sophomore  i. 

Including  the  subjects  of  combustion,   fuels,   refractory  materials  and  furnaces. 
Open  to  those  who  have  completed  course  i. 
Course  V.    Metallurgy  of  iron.  Sophomore  ii. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  v. 
Course  VI.    Metallurgy  of  wrought  iron  and  steel.  Sophomore  iii. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  v. 
Course  VII.    Metallurgy  of  the  precious  metals.  Junior  i. 

Gold,  silver  and  platinum.    Lectures   and  recitations.    Open   to   those  who  have 
completed  course  v. 
Course  VIII.     Metallurgy  of  the  base  metals.  Junior  ii. 

Associated  with  precious  metals,  including  lead,  copper,  etc.    Lectures  and  recita- 
tions.   Open  to  those  who  have  completed  course  vii. 
Course  IX.    Metallurgy  of  other  base  metals  Junior  iii. 

Comprising  aluminum,  zinc,  tin,  mercury.      Lectures   and   recitations.    Open  to 
those  who  have  completed  course  vii. 
Course  X.    Electro-metallurgy .  Senior  iii. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  viii. 
Course  XI.     Field  work  in  metallurgy. 

Conference  and  reports.  Last  four  weeks  sophomore  iii  and  jwiior  iii.  Open  to 
those  who  have  completed  course  vi. 
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\'lf.     Designs  and  specifications.  Senior  m. 

Supplementing  thesis. 

COURSES  IN  MINING 

Course  I.    Explosives,  blasting,  air  compressors,  etc.  Sophomore  ii.  Hi. 

Two  hours  a  week,  each  term. 
Course  II.    Fie Ul  work.  Sophomore  Hi. 

Work  in  mines.    Open  to  those  who  have  completed  course  i.     Last  four  weeks  of 
the  term. 
Course  III.     Mining.  Junior  i.  ii,  Hi. 

Mode  of  occurrence  of  ore  bodies;  prospecting,  shaft-sinking,  tunneling,  drifting, 
stoping,   timbering.    Open  to  those  who  have  completed    courses  i,  ii.    Junior  i,  ii. 
Four  hours  a  week. 

Methods  of  metal  mining.     Methodsof  coal  mining.     Hydraulic  mining.       Junior  Hi. 
Four  hours  a  week. 
Course  IV.    Field  work.  Junior  Hi. 

Practice  in  mine  surveying  and  field  geology,  study  in  mines.    Open  to  those  who 
have  completed  courses  i,  ii,  iii,  x.    Last  four  weeks  of  the  term. 
Course  V.    Mining.  Senior  i,  ii,  iii. 

Mining  machinery,  underground   transportation,  hoisting,  pumping,   ventilation. 
Electricity  applied  to  mining.    The  examination  of  a  mining  property.     Sampling 
ore  reserves,  etc.     Mine  accounts.     Mine  accidents,    Open  to  to  those  who  have 
completed  courses  iii,  iv.     Five  hours  a  week. 
Course  VI.     Ore  dressing.  Junior  ii,  iii. 

Mechanical  preparation  of  ore  for  market,  for  metallurgical  treatment,  etc.     Three 
hours  a  week. 
Course  VII.    Designs  and  specijications.  Senior  Hi. 

Designs  of  mine  cars,  skips,  head   frames,  etc.,  in  connection  with  thesis  work. 
Open  to  those  who  have  completed  senior  i  and  ii.    Eight  hours  a  week. 
Course  VIII.    Plane  surveying.  Freshman  iii. 

Computation,  platting,  with  special  reference  to  mine  surveying.  Three  times  a  week. 

Course  IX.    Field  work.  Freshman. 

Practice  in  plane  surveying  during  the  month  of  August,  with  special  reference  to 

mine  surveying.     Open  to  those  who  have  completed  course  viii. 

Course  X.    Aline  surveying.  Junior  i. 

Computations,  methods,  etc.    Open  to  those  who  have  completed  courses  viii  and 

ix.    Three  times  a  week. 

Course  XI.    Mine  mapping.    Six  hours  a  week.  Junior  il 

COURSES  IN  PHYSICS 
Course  I.    Mechanics  Sophomore  i. 

Dynamics  of  solids,  with  laboratory  practice.    Freshman  mathematics   required. 
Course  II.    Hydraulics  and  heat.  Sophomore  ii. 

With  experimental  lectures  and  laboratory  practice.    Course  I  required. 
Course  VIP    Electricity  and  magnetism.  Sophomore  iii. 

With  experimental  lectures.    Course  II  required. 

COURSES  IN  THERMODYNAMICS  AND  PRIME  MOVERS 

Course  I.     Thermodynamics.  Senior  i. 

Lectures  and  recitations  on  the  mechanical  theory  of  heat,  during  which  are  investi- 
gated the  properties  of  steam,  with  special  application  to  the  steam  engine.  Con- 
siderable time  is  also  devoted  to  gas,  air  and  other  heat  engines.  Preparation, 
mechanics  iii. 
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STUDENTS 

SENIOR  CLASS,  8. 

Burgess,  Thomas  Oakes,  Minneapolis.  Sanderson,  Henry  Stephen,  Minneapolis. 

Clapp,W.  Howard,  Oronoco.  Smith,  Elmo  Vincent.  Minneapolis. 

Gholz,  Arthur  Lawrence,  Roscoe.  Smith,  Hoval  A.,  St.  Ausgar,  la. 

Johnson,  Ralph  Ingersoll,  Minneapolis.  Taresh,  John,  Sauk  Center. 


JUNIOR  CLASS,  15. 


Bissell,  Angelo  Allen,  Redwood  Falls. 
Cory,  Milton  Burnett,  Minneapolis. 
Flynn,  John  Gerald,  Lake  City. 
Hendrickson,  James  Franklin,  Jr., Brooklyn, 

N.  Y. 
Holden,  Henry  Hall,  Duluth. 
Hoyt,  Charles  Cameron,  St.  Paul. 
Jones,  Robert  Clarence,  Minneapolis. 


Kramer,  Harold  W.,  Webster,  S.  D. 
Lovett,  Henry  Steele,  Minneapolis. 
Morris,  Charles  Statham,  Duluth. 
Overmire,  Charles  Carson,  Eureka. 
Smith,  Carl  James,  Cambridge. 
Sowle,  Lawrence  Kimball,  Minneapolis. 
Truesdell,  William  Howard,  St.  Paul. 
VanBergen,  Robert  Evans,  Minneapolis. 


SOPHOMORE  CLASS,  26. 


Ambrose,  John  Robert  Wm.,  Berlin,  Wis. 
Avery,  Charles  Dwight,  Minneapolis. 
Bach,  John,  Fergus  Falls. 
Boyd,  Robert  Russell,  St.  Charles. 
Brosius,  Harold  Irving,  Stillwater. 
Callaway,  Frederick  William,  Minneapolis. 
Cohen,  Samuel  William.  St.  Paul. 
Cooper,  Harry  Freeman,  Minneapolis. 
Devereaux,  John  Albert,  Minneapolis. 
Field,  Edward  Morse,  Jr.,  New  York  City. 
Freimuth,  Louis,  Duluth. 
Graham,  Walter  Allen,  Minneapolis. 
Hoard,  Harold  Joseph,  Red  Wing. 


Lamberton,  Herbert  Sears,  Lake  City. 
Lane,  Charles  Frank,  Minneapolis. 
Loye,  Henry  E.,  Red  Wing. 
Merricks,  Homer,  Minneapolis. 
O'Marr.Louis  J. .White  Sulphur  Springs.Mont. 
Rait.  Donald  M.,  Minneapolis. 
Schilplin,  Walter  J.,  Minneapolis. 
Sheldon,  Joe  T.,  Northfield. 
Smith,  Franklin  W.,  St.  Paul. 
Wagen,  Jakie  Charles,  Mankato. 
Whiteley,  Eugene  E.,  Brainerd. 
Willis,  Carl  S.,  Minneapolis. 
Winther,  Arno,  Fergus  Falls. 


FRESHMAN  CLASS,  36. 


Angst,  Harry  Hugo,  Minneapolis. 
Bass,  Samuel  Thayer,  St.  Paul. 
Batson,  John  Burnace,  Crystal. 
Blanding,  Edward  M,  St.  Croix  Falls,  Wis. 
Brooks,  Allen  Marritt,  Minneapolis. 
Claypool,  Charles  Holmes,  Duluth. 
Colhoun,  Allen  Banatyne,  Minneapolis. 
Collester,  Thorley  Marc,  Minneapolis. 
Corl,  Edward  Jennings,  Minneapolis. 
Devereaux,  Francis  Cyril,  Minneapolis. 
Donaldson,    Alexander  Hasseltine,   Minne- 
apolis. 
Edmonds,  Frank  Norman,  Minneapolis. 
Edwards,  Norton  Henry,  Duluth. 


Graham,  Robert  Waldron,  Anoka. 
Hale,  Will  Hammond,  Minneapolis. 
Hayes,  Samuel  Evans,  Minneapolis. 
Houlton,  Lewis  Kendal,  St.  Cloud. 
Ingalls,  Clarence  Frank,  St.  Paul. 
Knopp,  Arthur  Adelbert,  Winona. 
Kuehn,  Amor  Frederik,  Minneapolis. 
Lamphere,  Joseph  Sherman.  St.  Paul. 
McCammon,  Edward  Eugene,  St.  Paul. 
McCartv,  Andrew  Leonard,  Good  Thunder. 
Meier,  Robert,  New  Ulm. 
Merritt,  Lucien,  Duluth. 
Mitchell,  Robert  Colfax,  Jr.,  Duluth. 
♦Nelson,  Enoch,  Winona. 


School  of  Mines* 

,ve.  Charles  Wheeler,  St.  Paul.  Shonts,  Sydney  Latham,  Fergus  Fall  , 

enheUl.  Herbert  [efferson,  Hudson,  Wis.  Squyer,  DeweyChas.,  Minneapolis. 

Jehards,  Earl,  Duluth.  Stoughton,  Arthur  Guy,  St.  Paul. 

.olir.i'arl  von.  Winona.  Thompson,  Clarence  Rudolph.  Preston. 
Chrader,  Erich  Julius,  Minneapolis. 

UNCLASSED  STUDENTS,  t. 

Chidden,  Ralph  Cooper,  Westford.  Mass. 


Died,  February,  1901 
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The    University 


The  University  of  Minnesota  comprises  the  following  named  colleges, 

schools  and  departments: 
The  Graduate  Department. 
The  College  of  Science  Literature  and  the  Arts,  including 

the  School  of  Technical  and  Applied  Chemistry, 
The  College  of  Engineering  and  the  Mechanic  Arts. 
The  School  of  Mines. 
The  Department  of  Agriculture,  including: 

the  College  of  Agriculture. 

the  School  of  Agriculture. 

the  Dairy  School. 
The  College  of  Law. 
The  Department  of  Medicine,  including — 

the  College  of  Medicine  and  Surgery. 

the  College  of  Homeopathic  Medicine  and  Surgery. 

the  College  of  Dentistry. 

the  College  of  Pharmacy . 
The  Regents  of  the  University  have  also  entrusted  to  their  charge 
The  Experiment  Station,  including— 

the  Main  Station  at  St.  Anthony  Park. 

the  Sub-Station  at  Crookston. 

the  Sub-Station  at  Grand  Rapids. 

The  Geological  and  Natural  History  Survey. 
The  Graduate  Department.    In  each  of  the  colleges,  except  that 
of  medicine,  there  are  advanced  courses  of  study  leading  to  second  degrees. 
These  courses  are  open  to  graduates  of  any  reputable  college  upon  pre- 
sentation of  diploma. 

In  the  College  of  Science,  Literature  and  the  Arts,  there  is  a  four-year 
course  of  study  leading  to  the  degree,  bachelor  of  arts.  The  work  of  the 
first  two  years  is  elective  with  certain  limitations  as  to  the  range  of  sub- 
jects from  which  the  electives  are  to  be  chosen.  The  work  of  the  last  two 
years  is  entirely  elective.  The  course  is  so  elastic  that  it  permits  the  stu- 
dent to  make  the  general  scope  of  the  course,  classical,  scientific  or  literary, 
to  suit  the  individual  purpose. 

The  School  of  Technical  and  Applied  Chemistry,  leading  to  the  degree 
of  bachelor  of  arts,  is  also  organized  as  a  part  of  this  college. 


A  Summer  School  for  Teachers.  A  six  weeks'  course  of  instruction 
is  offered,  in  various  University  subjects,  for  those  whose  school  duties  pre- 
vent them  from  taking  the  regular  University  courses. 

The  College  of  Engineering  and  the  Mechanic  Arts  offers 
courses  of  study,  of  four  years  each,  in  civil,  mechanical  and  electrical  en- 
gineering leading  to  the  degrees  of  civil,  mechanical  and  electrical  engi- 
neer. This  college  offers  a  four  years'  course  of  study  in  science  and  tech- 
nology leading  to  the  degree  of  bachelor  of  science,  with  an  additional  year 
leading  to  the  engineer's  degree  in  the  various  lines  offered  in  the  college. 
This  college  also  offers  graduate  work  leading  to  the  degree  master  of 
science. 

The  School  of  Mines  offers  a  four  years'  course  of  study  in  mining 
and  metallurgy  upon  completion  of  which  the  degrees  engineer  of  mines 
and  metallurgical  engineer  are  conferred. 

The  College  of  Agriculture  offers  a  regular  course  in  agriculture 
of  four  years  college  work.  The  degree  of  bachelor  of  agriculture  is  conferred 
on  completion  of  the  course. 

The  School  of  Agriculture  offers  a  three  years'  course  of  study 
and  is  a  training  school  for  practical  farm  life  and  in  domestic  economy. 
The  college  of  agriculture  is  open  to  graduates  of  this  school. 

The  Dairy  School  offers  practical  instruction  in  dairying  to  those  who 
have  had  some  experience  in  conducting  a  dairy. 

The  College  of  Law  offers  a  three  years'  course  of  instruction  lead- 
ing to  the  degree  of  bachelor  of  laws.  There  is  an  evening  class  in  this 
college  leading  to  the  same  degree.  This  college  offers  graduate  work 
leading  to  the  degrees,  master  of  laws,  and  doctor  of  civil  law. 

The  College  of  Medicine  and  Surgery  and  The  College  of 
Homeopathic  Medicine  and  Surgery  offer  four  years'  courses  of 
study  of  eight  and  one-half  months  each.  Upon  completion  of  either  of  the 
prescribed  courses  the  degree  doctor  of  medicine  is  conferred. 

The  College  of  Dentistry  offers  a  three  years'  course  of  study  of 
nine  months  each.  Upon  completion  of  the  prescribed  course  the  degree  of 
doctor  of  dental  medicine  is  conferred. 

The  College  of  Pharmacy  offers  a  two  and  three  years'  course  of 
study  leading  to  the  degree  of  pharmaceutical  chemist.  This  college  also 
offers  graduate  work  leading  to  the  degrees,  master  of  pharmacy,  and  doc- 
tor of  pharmacy. 

Special  Courses.  In  each  of  the  colleges,  students  of  an  advanced 
age  and  adequate  preparation,  are  permitted  to  pursue,  under  the  direction 
of  the  faculty,  one  or  two  distinct  lines  of  study. 

Bulletins  of  any  department  sent  free  to  any  address  upon  applica- 
tion. The  full  catalogue  will  be  sent  only  upon  receipt  of  t  "'n  cents  to  cover 
postage.     Address,  The  Registrar, 

The  University  of  Minnesota, 

Minneapolis,  Minn. 


The   Board  of  Regents 


The  HON.  JOHN  S.  PILLSBURY,  Minneapolis,  Regent  for  Life 

CvKUS  NORTHROP,  LL.  D.,  Minneapolis,  -        -  Ex-Officio 

The  President  of  the  University. 

The  HON.  SAMUEL  R.  VAN  SANT,  Winona,        -        -        Ex-Officio 
The  Governor  of  the  State, 

The  HON.  JOHN  W.  OLSEN,  Albert  Lea,  -  Ex-Officio 

The  State  Superintendent  of  Public  Instruction. 

The  HON.  ELMER  E.  ADAMS,  B.  A.,  Fergus  Falls,  -        -  1902 

The  HON.  THOMAS  WILSON,  St.  Paul, 1903 

The  HON.  WILLIAM  M.  LIGGETT,  Benson,  ....  1903 

The  HON.  A.  E.  RICE,  Willmar, 1903 

The  HON.  GREENLEAF  CLARK,  M.  A.,  St.  Paul,      -        -        1904 
President  of  the  Board. 

The  HON.  THEODORE  SCHURMEIER,  St.  Paul,  -        -        -     1904 

The  HON.  STEPHEN  MAHONEY,  B.  A.,  Minneapolis,        -        1907 
Secretary  of  the  Board 

The  HON.  O.  C.  STRICKLER,  M.  D.,  New  Ulm,         -        -        -     1907 

The  HON.  JAMES  T.  WYMAN,  Minneapolis,         -        -        -        1907 


*Died  October  18th,  1901. 


Executive   Officers, 


THE  UNIVERSITY. 

Cyrus  Northrop,  LL.  D.,  President. 

E.  Bird  Johnson,  B.  S.,  Registrar. 
D.  W.  Sprague,  Accountant. 

THE  COLLEGES. 

William  M.  Liggett,  Dean  of  Department  of  Agriculture. 
William  S.  Pattee,  LL.  D.,  Dean  of  the  College  of  Law. 
Parks  Ritchie,  M.  D  ,  Dean  of  the  College  of  Medicine  and  Surgery. 
Alonzo  P.  Williamson,  LL.  B.,  M.  D.,Dean  of  the  College  of Ho?neopathic 

Medicine  and  Surgery. 
William  P.  Dickinson,  D.  D.  S.,  Dean  of  the  College  of De?itistry , 
Frederick  J.  Wulling,  Ph.  G.,  Dean  of  the  College  of  Pharmacy. 
William  R.  Appleby,  M.  A.,  Dean  of  the  School  of  Mines. 
Frederick  D.  Tucker,  B.  A.,  Principal  of  the  School  of  Agriculture. 

LIBRARIES  AND  MUSEUMS. 

William  Watts  Folwell,  LL.  D.,  Librarian. 

Lettie  M.  Crafts,  B.  L.,  Assistant  Librarian. 

Ina  Firkins,  B.  L.,  Library  Assistant. 

Anna  L.  Guthrie,  B.  A.,  Library  Assistant. 

Mary  S.  McIntyre,  B.  S.,  Librarian  of  School  of  Agriculture. 

Thomas  G.  Lee,  M.  D.,  Librarian  of  Department  of  Medicine. 

William  Furst,  B.  S.,  Librarian  of  the  College  of  Law. 
Christopher  W.  Hall,  M.  A.,  Assistant  Curator,  Geological  Museum. 
Henry  F.  Nachtrieb,  B.  A.,  Curator  of  the  Zoological  Museum. 


Allen  W.  Guild,  Superintendent  of  Buildings. 


Calendar   for  1902-1903. 

1902.                                                            1903. 
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The  year  1903-1904  will  begin  September  1,  1903. 


The  University  of  Minnesota. 


Univeisity    Calendar,    1 902-1 903 


FIRST  SEMESTER. 


SEPTEMBER       2    T  Entrance  examinations  and  registration. 

3  w 

4  T 

5  F  

6  S  .».«..                                                 IW 

8  M  Examinations  end  and  registration  completed. 

9  T  Classes  called  for  regular  work. 

13      S      2W 

15    M  (First  College  classes  organized,  1869.) 

20     S 3w 

27     S    4W 

OCTOBER  4     S    5w 

11     S     6  w 

18     S     7w 

25     S     §w 

NOVEMBER         1     S     9W 

8  S     I0W 

15     S     "w 

22     S     I2  w 

27    T  Thanksgiving  Day.    Holiday. 

29     S    >3ff 

DECEMBER         6     S     '4™ 

9  T  Annual  Meeting  of  the  Board  of  Regents. 

13     S     15  w 

20     S    Holiday  Recess  begins  (no  classes) x °  w 

25    T  Christmas  Day.                                   < 

JANUARY             1    T  New  Year's  Day. 

6    T  Work  resumed  in  all  departments. 

10  S    «r  w 

17     S    l8w 

19  M  Semester  Examinations.    I  and  II  hour  work. 

20  T  "                     "                III  and  IV  hour  work. 

21  W  "                     "                V  and  VI  hour  work. 

22  T  "                    "               VII  and  VIII  hour  work. 

24     S     X9W 


University  Calendar. 


JANUARY 


FEBRUARY 


MARCH 


APRIL 


MAY 


SECOND  SEMESTER. 

27  T  Second  Semester  begins— Classes  called  for  regular  work. 

3*  S     iw 

7  S     2w 

12  T  Lincoln's  Birthday— Holiday. 

14  S    3  w 

iS  W  University  Charter,  1868.    General  Sibley  died,  1891. 

2£  S      4  W 

22  S  Washington's  Birthday. 

28  S    5w 

7  S    6\v 

14  S    7  w 

21  S     8w 

28  S     9  w 

4  S     10  w 

11  S     11  w 

18  S     12  w 

25  S     13  w 

2  S     14W 

9  S     1 5  w 

16  S 16  w 

23  S     17  w 

25  M  Semester  examinations,  I  end  II  hour  work. 

26  T  "  "               III  and  17  hour  work. 

27  W  "  V  and  VI  hour  work. 

28  T  "  "              VII  and  VIII  hour  work. 

30  S    Memorial  Day 18  w 


COMMENCEMENT  WEEK. 


SUNDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 


FRIDAY 


May  31 
June  i 
June  2 
June  3 
June  4 


June  5 


Baccalaureate  Service,  ...  3:00  P.  M. 

Senior  Class  Exercises— Announcement  by  the  class. 

Senior  Promenade— Announcement  by  the  class. 

Alumni  Day— Meeting  of  Alumni,  -  -  7:30  P.M. 

Commencement  Day— The  Thirty-first  Annual  Com- 
mencement. 

Graduating  Exercises,         ....  I0:oo  A.  m. 

Alumni  Banquet  and  President's  Reception,  1:00  p.  M. 

Summer  Vacation  Begins,  -  -  -  -  19  w 

The  year  1903-1904  will  begin  September  1,  1903. 


The  University  of  Minnesota. 


PROGRAM  OF  EXAMINATIONS,  SEPTEMBER,  1902. 


The  College  of  Science,  Literature  and  the  Arts. 

The  College  of  Engineering  and  the  Mechanic  Arts. 

The  School  of  Mines. 

The  College  of  Law. 

The  College  of  Dentistry. 


The  number  placed  after  the  subjects,  when  given,  indicates  the  room  in  which  the  ex- 
aminations will  be  held. 

Subjects  for  admission 
Day  Hour  to  the  freshman  class. 

Tuesday,  September  2,  8:00-10:30       fEnglish  Classics 13 

10:45-1:15        *English  Composition 1 

2:30-  5:00        *Elementary  Algebra 22 

Wednesday,  September  3,     8:00-10:30       *Higher  Algebra 22 

10:45-  ri5        *Plane  Geometry 22 

2:30-5:00       *Solid  Geometry 22 

Thursday,  September  4,       8:00-10:30       f  All  History  Subjects 17 

fCivics 16 

f  Political  Economy 16 

10:45-  1:15        *German 21 

*French 28 

2:30-5:00        *Latin  Grammar 4 

Friday,  September  5,  8:00-10:30       *Greek 25 

♦Caesar 4 

fEnglish  Literature 13 

10:45-  1:15       *Cicero 4 

*Vergil 4 

2:30-  5:00        §Chemistry 

**Physics 

Saturday,  September  6,        8:00-10:30       JBotany 29 

JZoology 35 

♦Astronomy B 

10:45-  1:15       ^Geology 18 

{Physiography 18 

2:30-  5:00        ff  Drawing 24 

tfShop  Work 


*  Main  Bu.ld'.ng;      f  Library  Building;      %  Pillsbury  Hall;      §  Chemical  Laboratory, 
**  Armor/;    ff  Mechanic  Arts  Building. 
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OFFICERS 

Cyrus  Northrop,  LL.  D.,  President. 

OFFICERS  OF   THE   DEPARTMENTS   OF    MINING   AND   METALLURGY 

William  R.  Appleby,  M.  A.,  Dean  and  Professor  of  Metallurgy. 

Charles  E.  van  Barneveld,,  B.  A.  Sc,  E.  M.    Professor  of  Mining  Engineering. 

Peter  Christianson,  B.  S.,  E.  M.,  Instructor  in  Metallurgy. 

Benjamin  F.  Groat,  Assistant  Professor  of  Mathematics  and  Mechanics. 

Edward  P.  McCarty,  E.  M.,  Instructor  in  Mining. 

officers  of  the  department  of  geology  and  mineralogy 

Christopher  W.  Hall,  M.  A.,  Professor  of  Mineralogy  and  Geology. 
Charles  P.  Berkey,  Ph.  D.,  Instructor  in  Mineralogy. 

officers  of  the  department  of  chemistry 

George  B.  Frankforter,  Ph.  D.,  Professor  of  Chemistry. 
Charles  F.  Sidener,  B.  S.,  Assistant  Professor  of  Chemistry. 
Edward  E.  Nicholson,  M.  A.,  Assistant  Professor  of  Chemistry. 

officers  of  the  department  of  electrical  engineering 

George  D.  Shepardson,  M.  A.    M.  E.,  Professor  of  Electrical  Engineering \ 
Frank  W.  Springer,  E.  E.,  Assistant  Professor  of  Electrical  Engineering. 

OFFICERS   OF   THE  DEPARTMENT   OF   MECHANICAL   ENGINEERING. 

John  J.  Flather,  Ph.  B.,  M.  E.,  Professor  of  Mechanical  Engineering. 
William  H.  Kavanaugh,  M.  E.,  Instructor  in  Mechanical  Engineering. 

OFFICERS  OF   OTHER   DEPARTMENTS   GIVING   INSTRUCTION 

Frederick  S.  Jones,  M.  A.,  Professor  of  Physics. 

William  H.  Kirchner,  B.  S.,  Assistant  Professor  of  Drawing. 

John  Zeleny,  B.  S.,  B.  A.  Res.,  Associate  Professor  of  Physics. 


ADMISSION 


Examinations  for  admission  will  be  held  at  the  beginning  of  the  year. 
See  calendar  and  program  of  examinations. 

Students  prevented  from  entering  at  the  beginning  of  the  year  may  be 
admitted  at  a  subsequent  date  when  circumstances  may  justify  this  action. 
Such  students  are  at  a  great  disadvantage.  Students  expecting  to  enter  the 
school  are  urged  to  be  present  at  the  beginning  of  the  year. 

All  applicants  should  present  themselves  to  the  registrar  who  will  fur- 
nish them  with  application  blanks  and  directions  covering  examinations  and 
registration. 
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GENERAL  REGULATIONS  GOVERNING  ADMISSION. 


I.  Students  will  be  admitted  to  the  freshman  class  on  passing  the  regu- 

lar entrance  examination. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than  three  half- 

year  subjects,  or  their  equivalent. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be  admitted  with- 

out examination,  provided — 

(i)  That  the  school  maintain  a  full  four-year  course  of  high  school 
work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's  certifi- 
cate showing  the  satisfactory  completion  of  all  the  studies  required 
for  admission  to  the  desired  University  course. 

IV.  Graduates  of  Minnesota  State  high  schools  who  are  deficient   in  not 

more  than  three  half=year  subjects  or  their  equivalent,  may  be 
excused  from  entrance  examinations  in  such  subjects  as  the  enroll- 
ment committee  may  decide;  such  candidates  should  present  them- 
selves to  that  committee  not  later  than  Tuesday  of  examination 
week. 

V.  Graduates  of  Minnesota  State  high  schools  whose  principal's  certificate 

shows  them  to  be  deficient  in  more  than  three  half-year  subjects 
or  their  equivalent,  even  though  they  have  made  such  additional  prep- 
aration as  they  deem  necessary,  must  take,  nevertheless,  the  regular 
entrance  examination  in  all  subjects,  as  provided  in  sections  I  and  II, 
unless  excused  by  vote  of  the  faculty;  and  persons  wishing  to  present 
reasons  for  such  excuse  should  report  to  the  enrollment  commit= 
tee  not  later  than  Tuesday  of  examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal  schools  will 

be  admitted  upon  the  same  terms  as  graduates  of  State  high  schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of  the 

State  High  School  Board,  but  requiring  for  graduation  a  four=years* 

course,  exclusive  of  the  common  school  branches,  conforming  es- 
sentially in  distribution  of  time  to  the  entrance  requirements  of 
at  least  one  of  the  University  courses,  will,  upon  application,  be  in- 
spected by  a  committee,  and,  after  favorable  recommendation,  may 
be  accredited  by  the  faculty  in  all  respects  as  are  the  state  high 
schools,  provided— 

(1)  That  the  school  be  open  to  inspection  at  any  time  by  the  Uni- 
versity, and 

(2)  That  it  take  such  supplementary  examinations  as  may  be 
prescribed  from  time  to  time. 
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VIII.  Graduates  from  schools  In  other  states,  whose  diplomas  admit  to 
reputable  colleges  in  the  state  in  which  the  school  is  located,  will  he 
received  subject  to  the  regulations  that  apply  to  graduates  of  Minne- 
sota State  high  schools. 

IX.  Applicants  from  schools  not  coming  within  any  of  the  above  classes 

must  take    the  regular  entrance  examinations  or  present  State 
High  School  Board  Certificates. 

"—"In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to 
take  supplementary  examinations  if  he  does  not  sustain  himself  cred- 
itably in  his  course. 

The  enrollment  committee  will  meet  every  day  during  the  week 
commencing  Sept.  2d,  in  room  24,  Pillsbury  Hall,  at  9  o'clock  a.  m. 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FRESHMAN 

CLASS. 
N.  B.— Tims  element,  as  indicated  with  each  subject,  is  essential. 
A  three  years'  course  of  reading  in  English  classics. 
English  Composition,  one  year. 
Algebra,  elementary,  one  year. 
Algebra,  higher,  one-half  year. 
Geometry,  plane,  one  year. 
Geometry,  solid,  one-half  year. 
In  addition  to  the  above  named  required  subjects,  for  which  no 
substitutes  will  be  accepted,  the  student  shall  present  evidence   of 
having  completed  work  in  any  of  the  following  subjects,  entitling  him 
to  eight  year-credits. 
Astronomy. 
Botany. 
Chemistry. 
Drawing. 
English. 

Latin  element. 
Literature. 
French. 
Grammar. 
Literature. 
Geology. 
Greek. 
Grammar. 
Anabasis. 
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German. 

Grammar. 

Literature. 
History. 

Greece  and  Rome. 

England. 

Modern, 

Medieval. 

Senior  American. 
Latin. 

Grammar. 

Caesar. 

Cicero. 

Vergil. 
Physics. 
Physiography. 
Political  Economy. 
Shopwork. 
Zoology . 


SYLLABUS 

The  following  statements  indicate,  in  a  general  way,  the  ground  ex- 
pected to  be  covered  in  the  study  of  the  various  subjects  accepted  for 
admission. 

English  Classics,  (three  years  averaging  not  less  than  three  hours  per  week.) 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  part  of  prepara- 
tory schools,  the  requirements  in  English  are  outlined  below  somewhat  in  detail. 
Where  texts  are  mentioned,  they  are  merely  suggestive  and  not  arbitrary.  Equival- 
ents will  be  accepted  in  lieu  of  any  of  the  texts  mentioned. 

English  Classics- {a). 

A  critical  reading,  in  class,  of  English  masterpieces,  with  composition  work  based  upon 
the  same.     The  following  lists  are  suggested  as  well  adapted  for  such  study: 

Shakespere,  "Macbeth,"  Milton,  "Paradise  Lost,"  books  i  and  ii;  Burke,  "Conciliation 
with  America,"  Carlyle's  essay  on  "Burns." 

In  the  study  of  these  works  the  student  should  cone  to  know  the  leading  facts  con- 
nected with  the  author  and  his  time;  he  should  be  familiar  with  the  subject  matter  of 
the  work:  thoroughly  at  home  with  the  story;  and  have  a  clear  idea  of  the  form  and 
structure  of  the  work. 

The  teacher  should  call  for  frequent  written  exercises  such  as  will  naturally  suggest 
themselves.  For  instance,  in  "The  Merchant  of  Venice,"  the  following  are  among 
the  topics  that  might  be  suggested: 

The  historical  setting  of  the  play;  the  Jew  in  Europe,  as  depicted  by  the  play:  Shak- 
spere's  purpose  in  the  character  of  Shylock— to  make  him  hateful  or  an  object  of  pity. 
Portia's  judgments;  the  comparison  of  certain  characters. 
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l  J   Classics— (b^. 
\   I  sss  critical   knowlege  of  otlier  standard  or  classic  works  which   may,  perhaps,  be 
read  by  the  student  at  home,  with   written  reports  and  brief  oral  discussions  in  class. 
Somewhat  greater  latitude  is  to  be  allowed  here.    The  following  works  are  noted  as 
indicative  of  the  minimum  amount  of  work  expected. 
At  least  two  of  Shakspere's  plays,  besides  the  one  studied  critically. 
One  of  Irving's  works. 
One  of  Hawthorne's  novels. 
Stevenson's  "The  Black  Arrow." 
One  of  Webster's  orations. 

English  Composition  and  Rhetoric,  (one  year). 

Candidates  are  expected  to  show  a  familiarity  with  the  principles  and  technical  terms  in 
ordinary  high  school  texts  upon  the  subject,  whether  acquired  by  the  diiect  study  of 
such  texts  or  mainly  by  the  study  of  selected  English  masterpieces.  It  should  not  be 
forgotten  that  the  main  purpose  of  this  subject  is  to  teach  the  student  to  use  language 
correctly  and  forcibly.  To  this  end  students  should  be  given  constant  exercise  in 
composition  writing.  A  knowledge  of  the  subject  matter  of  the  texts  used  will  be  con- 
sidered of  less  importance  than  the  demonstration  of  ability  to  write  good  English. 
A  full  year  of  work  in  the  high  school,  five  hours  per  week,  should  be  devoted  to  this 
subject. 

Elementary  Algebra,  (one  year). 

Addition,  subtraction,  multiplication,  division,  factoring,  highest  common  divisor, 
lowest  common  multiple,  fractions,  simple  equations  (with  one,  two,  and  several  un- 
known quantities)  followed  by  problems,  theory  of  exponents,  involution  (including 
the  binomial  theorem  for  positive  integral  exponents), evolution,  radicals  inequalities, 
ratio,  proportion,  progression,  and  quadratic  equations  with  problems. 

Higher  Algebra,  First  Part  (one-half  year). 

While  this  subject  does  not  include  any  topics  not  named  under  elementary  algebra,  a 
much  fuller  treatment  of  those  topics  is  expected  in  this  work.  Principles  as  well  as 
processes  should  be  learned,  theorems  and  rules  should  be  rigorously  demonstrated, 
the  exercises  and  problems  should  be  more  difficult,  and  students  should  be  drilled  in 
short  methods  and  rapid  work.  Unless  candidates  have  a  good  knowlege  of  the  fun- 
damental topics  named  below,  they  are  not  prepared  to  pursue  successfully  at  the 
University  the  second  part  of  higher  algebra. 

The  topics  are  addition,  subtraction,  multiplication,  division,  factoring,  highest  com- 
mon divisor,  lowest  common  multiple,  fractions,  theory  of  exponents,  involution, 
evolution,  surds,  imaginaries,  and  simple  equations  with  problems. 

Plane  Geometry,  (one  year). 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  preparation. 
Isoperimetry,  symmetry,  and  maxima  and  minima  of  figures  are  not  required.  The 
exercises  requiring  solutions  and  demonstrations  should  not  be  omitted. 

Solid  Geometry,  (one-half  year). 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  preparation.  The 
exercises  requiring  solutions  and  demonstrations  should  not  be  omitted. 

Advanced  Standing — The  University  accepts  records  from  all  repu- 
table colleges  for  credit  to  advanced  standing.  Such  records  are 
accepted   as  far  as  they  are  equivalent  to  the  work  done  in  this  University. 

Records  from  institutions  whose  entrance  requirements  are  not  essen- 
tially equivalent  to  the  requirement  of  the  University  will  not  be  accepted 
unquestioned;  the  credit  to  be  allowed  will  be  decided  in  individual  cases 
by  the  enrollment  committee. 
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DAILY    ROUTINE 

The  rmrning  session  begins  at  8:30  o'clock;  a  general  assembly  of 
the  faculty  and  students  is  held  each  day  at  10:25  o'clock,  at  which  there 
are  brief  and  simple  religious  exercises. 

EXAMINATIONS 

Students  failing  to  receive  a  yearly  average  of  75  per  cent  on  any 
subject  shall  have  the  privilege  of  a  supplementary  examination  be= 
fore  the  opening  of  the  following  year  provided  their  general  average 
for  the  year  is  60  per  cent. 

The  faculty  will  exclude  students  from  attending  classes  in  any 
subject  upon  recommendation  of  the  department  concerned. 

Students  failing  to  pass  supplementary  examinations  must  register 
the  next  year  for  those  subjects  in  which  they  have  failed.  They  may 
take  in  addition  certain  electives  in  other  colleges,  provided  suitable 
arrangements  can  be  made.  No  advanced  work  in  the  school  of  mines 
will  be  allowed  such  students. 

Students  whose  absences  in  any  term  exceed  four  weeks  in  the  aggre- 
gate, are  not  permitted  to  take  the  term  examinations  without  special  per- 
mission of  the  faculty. 

UNCLASSED    STUDENTS 

No  unclassed  students  will  be  admitted  to  the  School  of  Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty, 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examination  in  any  subject;  and  if  such  person  pass  in 
all  the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate 
degree,  provided,  that  at  least  one  full  year  be  spent  at  the  University  be- 
fore such  degree  shall  be  granted,  and  provided,  the  examination  in  every 
case  be  held  before  a  committee  of  the  faculty  appointed  for  that  purpose, 
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Special    Statements 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz.: 
Mining  Engineering  and  Metallurgy;  leading  to  the  degree  of  Engineer  of 
Mines  (E.  M.)  and  Metallurgical  Engineer  (Met.  E.)  respectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  holding  the 
degree  of  E.  M.  and  vice  versa,  provided  such  a  candidate  complete  an 
additional  year's  work  at  the  school  and  present  a  suitable  thesis. 

Candidates  for  advanced  standing  must  pass  a  satisfactory  examination 
for  admission  and  also  upon  those  studies  which  have  been  pursued  by  the 
class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  such  standing  as 
their  credentials  or  the  examinations  taken  under  the  direction  of  the  faculty 
of  this  school  may  entitle  them  to. 

Students  in  the  college  of  science,  literature  and  the  arts,  in  the  college 
of  engineering  and  mechanic  arts,  and  school  of  technical  and  applied 
chemistry,  who  contemplate  taking  a  degree  in  this  school  after  completing 
their  course,  are  recommended  to  select  their  electives  with  reference  to  as 
full  a  preparation  as  possible  for  the  technical  work  of  the  course  they  pur- 
pose to  enter. 

FEES 

A  registration  fee  of  seven  and  one-half  dollars  is  required  at  the  be- 
ginning of  each  semester. 

The  various  laboratory  fees  are  as  follows: 

Chemical  laboratory per  semester  $5.00 

Mineralogical  "  "  3.00 

Assaying  "  "  10.00 

Physical  "  "  3.00 

Mechanical  "  "  3.00 

Electrical  '"  "  5.00 

Ore  testing  "  "  500 

The  visit  to  the  mines  made  by  the  junior  class  costs  the  student  from 
one  hundred  to  one  hundred  and  twenty-five  dollars. 

Books   cost  about  as  follows: 

Freshman  year $12.00  to  $15.00 

Sophomore"     5.00  to      8.00 

Junior  "     18.00  to    25.00 

Senior  "     ic.oo  to    30.00 

A  number  of  books  are  recommended  to  the  student,  but  the  purchase 
of  them  is  optional.  The  lower  estimates  given  will  cover  the  cost  of  books 
that  must  be  purchased. 
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A  set  of  draughting  instruments  must  be  purchased  by  the  freshman 
class.     The  necessary  instruments  will  cost  about  eight  dollars. 

SUMMARY    OF    EXPENSES 
FRESHMAN   YEAR 

Incidental  fee $15.00 

Chemical  laboratory  fee 15  00 

Mineralogical  laboratory  fee 4.00 

Physical  laboratory  fee 2.00 

Assaying  laboratory  fee 10.00 

Books 13  00 

Draughting  instruments 15.00 

Note  books  and  supplies 6.00 

$80.00 

SOPHOMORE     YEAR 

Incidental  fee • .$15.00 

Chemical  laboratory  fee 15.00 

Physical  laboratory  fee 6  00 

Books 7  00 

Note  books  and  supplies 2  00 

$45  00 

JUNIOR   YEAR 

Incidental  fee $15.00 

Visit  to  the  mines $100.00  to  125  co 

Books 20.00 

Note  books  and  supplies 2.00 

Chemical  laboratory  fees 15  00 

$177.00 

SENIOR   YEAR 

Incidental  fee $15.00 

Electrical  laboratory  fee 5.00 

Ore  testing  laboratory  fee 10.00 

Mechanical  laboratory  fee 3  00 

Books 20  00 

Note  books  and  supplies 2  00 


$55.00 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00  per 
week. 

Room  rent  varies  from  $5.00  to  $10.00  per  month. 

With  two  occupying  one  room,  the  rent  per  student  would  be  consider- 
ably lower. 

ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889,  when  the 
general  faculty  of  the  University  recommended  to  the  Board  of  Regents  its 
establishment.  In  1891  the  Legislature  of  the  State  of  Minnesota  voted  an 
appropriation  for  establishing  and  equipping  the  school.  Two  annual 
appropriations  have  since  been  made  for  its  support. 


The  School  of  Mines.  17 

LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 

the  oast  hank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of  Mines 
have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with  sev- 
eral important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center,  transportation  at  special  rates  is  readily  obtained. 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana  and  Colorado,  and  in  the  coal  mines  of  Pennsylvania. 

At  least  one  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

THE    ELLIOT   SCHOLARSHIP   LOAN   FUND. 

To  fulfil  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young  men  who  find 
their  efforts  to  obtain  a  practical  education  embarrassed  through  lack  of 
means,  the  Income  of  $5000,  amounting  to  $250  per  year,  is  placed  in  the 
hands  of  the  Board  of  Regents  to  be  used  as  a  scholarship  loan  fund  for  as- 
sisting young  men  in  the  school  of  mines. 

The  conditions  of  granting  the  scholarship  loans  are:  The  financial 
needs  of  the  applicant,  his  scholarship,  moral  character,  enthusiasm  shown 
in  his  work  and  promise  of  usefulness  in  his  profession.  When  money  is 
available  it  may  be  loaned  to  pay  expenses  of  worthy  students  during  sick- 
ness. The  loans  are  to  be  repaid,  without  interest,  at  the  earliest  conveni- 
ence of  the  recipients. 


The  library  consists  of  about  eight  hundred  volumes.  This  number 
represents  only  those  works  that  treat  directly  of  mining  and  metallurgical 
subjects. 

The  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  leading  periodi- 
cals are  accessible  to  all.  Constant  references  in  lectures  compel  the 
student  to  keep  himself  well  informed  as  to  the  latest  methods,  machinery 
and  changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 

PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances  metallurgical 
plants,  copies  of  drawings  and  other  photographs  are  indispensable  to  the 
study  of  mining  and  metallurgy.  With  the  report  of  his  field  work  every 
student  is  expected  to  present  photographs,  as  well  as  sketches,  of  various 
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objects  under  consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred  slides  have 
been  made  in  the  department's  laboratory  which  bear  directly  on  the  work 
done  in  Minnesota  and  the  neighboring  northwest.  Many  valuable  photo- 
graphs are  constantly  being  made.  Blue  prints  of  these  are  given  students 
as  illustrations.  Much  time  is  thus  saved  usually  spent  in  making  sketches 
and  diagrams. 

The  work  falls  under  the  following  subdivisions,  supplemented  by  thor- 
ough courses  in  mathematics,  physics,  chemistry,  mineralogy  and  geology: 

(a)  Assaying- — to  determine  if  ore  has  value  for  treatment.  (&)  Mining 
engineering — to  furnish  material  for  treatment,  (c)  Ore  testing — to  deter- 
mine best  method  of  treatment,  (d)  Ore  dressing — furnishing  products  for 
metallurgical  treatment,  (e)  Metallurgy — smelting  and  refining  of  ores  and 
ore  dressing  products;  reduction  to  metals. 


DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior 
years.  The  subjects  given,  together  with  the  sequence  necessary,  are 
stated  in  the  accompaning  outline  of  the  course. 

Until  the  second  term  of  the  junior  year,  the  course  consists  of  lectures 
and  recitations  only.  In  the  subsequent  work,  text-books  are  used  in  con- 
nection with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation 
and  similar  subjects  become  an  important  part  of  the  work. 

Field  work  in  Mining.  At  the  close  of  the  junior  year  the  students  are 
required  to  spend  four  weeks  in  some  mining  district  studying  underground 
work.  A  part  of  the  time  is  devoted  to  the  making  of  mine  and  geological 
surveys. 

A  complete  type-written  report,  covering  the  work,  illustrated  with 
sketches  drawn  to  scale  is  required  of  each  student.  This  report  must  be 
submitted  before  the  student  may  register  for  the  following  year's  work. 

All  field  work  must  be  taken  at  time  specified. 

Designs  and  specifications.  The  student  makes  working  drawings  of 
mine  cars,  skips  and  other  parts  of  mine  equiptment  that  are  usually  de- 
signed and  made  on  the  ground. 

Mine  Surveying.  The  work  in  surveying  is  designed  solely  for  mining 
engineers.  In  the  freshman  year,  second  semester,  the  work  consists  of  the 
elements  of  plane  surveying  with  special  reference  to  the  computations 
necessary. 

Field  work  in  surveying — Course  IX.  The  month  of  August,  preceed- 
ing  the  opening  of  the  sophomore  year,  is  spent  in  practicing  plane  survey- 
ing. About  an  hour  per  day  is  given  to  lectures  or  recitations  and  the  re- 
mainder of  the  day  to  field  work. 
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The  students  are  divided  into  squads  of  two  or  four,  and  each  is  re- 
quired to  complete  the  following  exercises  and  surveys: 

1.  Ranging. 

2.  Chaining. 

3.  Compass  reading. 

4.  Determination  of  length  of  pace. 

5.  Survey  of  a  large  area  by  pacing  and  hand  compass. 

6.  Adjustment  of  hand  levels  and  practice  in  leveling. 

7.  Adjustment  and  use  of  wye  levels. 

8.  Adjustment  of  mining  transit. 

9.  Reading  angles. 

10.  Traverse  with  steel  tape. 

11.  Azimuth  traverse  with  stadia. 

12.  Survey  of  mining  claim  according  to  the  regulations  of  the  U.  S. 

Government. 

13.  Measurement  of  earthwork. 

14.  Laying  out  railroad  tangents,  curves  and  crossings. 

Each  squad  must  provide  itself  with  a  12-foot  steel  tape,  graduau  d  to 
tenths. 

This  course  is  open  only  to  those  who  have  taken  Course  VII,  or  its 
equivalent,  and  is  part  of  the  work  of  sophomore  year. 

During  the  second  semester  of  the  junior  year  the  higher  theoretical 
work  in  plane  and  mine  surveying  and  mine  mapping  is  studied.  While 
visiting  the  mines  in  junior  year  a  survey  of  a  mine,  or  some  part  of  a  mine 
is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  furnished  stu- 
dents for  this  work. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing  extend 
through  the  first  semester  of  junior  year,  and  comprise  the  detailed  study 
of  ore  dressing  and  concentrating  machinery,  together  with  the  study  of 
typical  combinations  of  dressing  machines  as  found  in  the  several  mining 
districts  of  the  United  States. 

In  connection  witn  the  theoretical  work,  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year,  experimental  work  in  ore  concentration  will 
be  conducted. 

COURSE  IN  MINING  ENGINEERING  AND  METALLURGY 
FRESHMAN  YEAR. 

FIRST  SEMESTER. 

Chemistry     (Chemistry  I)— 42  hours,  Professor  Nicholson. 
Drawing    (Drawing  I)— 42  hours,  Professor  Kirchner. 
Mathematics    (Mathematics  I)— 5  hours,  Professor  Groat. 

Mineralogy    (Geology  and  Mineralogy,  Mineralogy  I)  -42  hours,  Professor  Hall   and 
Dr.  Berkey. 


20  The   University  of  Minnesota. 

SECOND   SEMESTER. 

Assaying    (Metallurgy  I)  — 2  hours.  Professor  Appleby. 

Assaying  Laboratory  (Metallurgy  I)— 42  hours,    Prof   Appleby  and  Mr.  Christianson. 

Chemistry    (Chemistry  II) — 42r  hours,  Professor  Nicholson. 

Drawing     (Drawing  I)—  42  hours,  Professor  Kirchner. 

*Mathematics    (Mathematics  II)— 4,  Professor  Groat. 

Mineralogy     (Geology  and  Mineralogy,  Mineralogy  II)— 2  hours,  Professor  Hall  and 

Dr.  Berkey. 
Mine  Surveying    (Mining  VII}<— 2  hours,  Mr.  McCarty. 

SUMMER  WORK-MONTH  OF  AUGUST. 
Mine  Surveying  (Mining  VIII)— 4  weeks,  Professor  van  Barneveld and  Mr.  McCarty 
*  Twice  a  day  after  beginning  of  field  work. 

SOPHOMORE   YEAR 

FIRST   SEMESTER 

Chemistry  (Chemistry  IID— 42  hours,  Professor  Sidener. 
Drawing  (Drawing  II)— 42  hours,  Professor  Kirchner. 
Mathematics  (Mathematics  III)  — 5  hours,  Professor  Groat. 
Metallurgy  (Metallurgy  III)— 3  hours.  Professor  Appleby, 
Physics  (Physics  I)— 4  hours,  Professor  Jones. 

SECOND  SEMESTER 

Chemistry  (Chemistry  V)— 42  hours,  Professor  Sidener. 
Drawing  (Drawing  II)— 22  hours,  Professor  Kirchner. 
Mathematics  (Mathematics  IV)- -5  hours,   Professor  Groat. 
Metallurgy  (Metallurgy  IV)— 3  hours,  Professor  Appleby. 
Mining  (Mining  I)— 4  hours,  Professor  van  Barneveld. 

JUNIOR  YEAR 

FIRST  SEMESTER 

Geology  (Geology  and  Mineralogy,  Geology  I)— 2  hours,  Professor  Hall. 

Mathematics  (Mechanics  I)— 5  hours,  Professor  Groat. 

Mechanical  Laboratory  (Mechanical  Engineering  XXI)— 22  hours,  Prof.  Kavanaugh. 

Metallurgy  (Metallurgy  V)— 4  hours,  Professor  Appleby. 

Mining  (Mining  II)— 5  hours,  Professor  van  Barneveld. 

Petrography  (Geology  and  Mineralogy,  Geology  III)— 22  hours,  Dr.  Berkey. 

Ore  dressing  (Mining  V)— 4  hours,  Professor  van  Barneveld. 

SECOND  SEMESTER 

Mathematics  (Mechanics  II)— 5  hours,  Professor  Groat. 

Mechanical  Laboratory  (Mechanical  Engineering  XXII)— 22  hours,  Prof.  Kavanaugh 

Metallurgy  (Metallurgy  VI)— 4  hours,  Professor  Appleby. 

Mine  Mapping  (Mining  X)  32  hours,  Mr.  McCarthy. 

Mine  Surveying  (Mining  IX)— 2  hours,  Mr.  McCarty. 

Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld. 

Petrography  (Geology  and  Mineralogy,  Geology  VI)--,2  hours,  Dr.  Berkey. 

Steam  Engines  (Mechanical  Engineering  XVI)— 2  hours,  Professor  Flather. 

FIELD   WORK— MONTH  OF  MAY 

Alining  (Mining  III)  )  (      Professor  van  Barneveld, 

>   4  weeks  ■<      Professor  Applebv,  Mr.  Christianson 
Metallurgy  (Metallurgy  VIII)  )  (      and  Mr.  McCarty* 

SENIOR  YEAR 

FIRST   SEMESTER. 

Chemistry    (Chemistry  XVI)— 42  hours,  Dr.  Frankforter. 

Electric  Power    (Electrical  Engineering  V)— 32  hours,  Professor  Springer. 
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g3     (Ort  Deposit^— Seology  and  Mineralogy,  Grology  IX)— 4  hours,   Profi 

Hall. 
Mathematics    (Mechanics  HI)— 4  hours,  Professor  Groat. 
Mining  Engineering    (Mining  IV)— 5  hours.  Professor  van  BarneveM. 
Org  Testing    (Metallurgy  II)— 2  hours,  Professor  Appleby. 
Ore  Testing  Laboratory     (Metallurgy  II)— j2  hours,  Professor  Appleby. 

SECOND   SEMESTER. 

Chemistry  (Chemistry  XX) -42  hours,  Dr.  Frankforter. 

Designs  and  Specifications  (Mining  VI)— 42  hours,  Professor  van  Barneveli. 

Electro-Chemistry  (Chemistry  XVII)—  32  hours.  Dr.  Frankforter. 

(Met.  E.) 
Electro-Metallurgy  (Metallurgy  VII)— 3  hours,  Mr.  Christianson. 

(Met.  K.) 
Giology  (Special  Problem, -Geology   and   Mineralogy,  Geology  X)— 22  hours,  Profes- 
sor Hall.    (E.  M.) 
Mechanical  Laboratory  (Mechanical  Engineering  XXV)— 22  hours,  Prof.  Kavanaugh. 
Mining  Engineering  (Mining  IV)— 5  hours,  Professor  van  Barneveld. 
Thesis— 4  hours. 

DEPARTMENT   OF    METALLURGY 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction  is 
given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized 

The  laboratory  courses  include  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assays  of  bullion 
for  fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large 
well  ventilated  furnace  room  in  which  are  located  muffle  and  crucible 
furnaces,  and  another  room  of  similar  dimension  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are  re- 
quired to  make  up  the  necessary  charges  and  submit  their  reports  in  detail. 
This  work  is  offered  to  students  completing  the  necessary  courses  in  miner- 
alogy and  chemistry. 

The  assay  laboratories  are  located  in  Pillsbury  Hall,  and  consists  of — 

1.  Preparation  room.  Where  the  samples  and  reagents  are  weighed. 
This  operation  is  conducted  in  a  room  entirely  apart  from  the  furnace  room. 
The  separation  of  the  laboratory  from  the  furnace  room  is  of  the  greatest 
importance  to  the  student.  The  preparation  of  ore  is  effected  by  a  Forster 
crusher,  Frazer  &  Chalmers  sample  pulverizer,  and  Bridgman  ore  sampler. 
The  machines  are  run  by  an  electric  motor.  Much  time  is  thereby  saved  to 
the  student  for  extended  or  advanced  work  in  special  lines. 
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2.  Furnace  room.  After  the  sample  has  been  placed  in  suitable  ves- 
sels for  fusion,  it  is  taken  to  the  furnace  room  which  communicates  directly 
with  the  preparation  room.  This  room  is  well  equipped  with  crucible  and 
muffle  furnaces  and  all  the  appurtenances  necessary  for  carrying  on  the  re- 
duction of  the  metals  from  their  ores  by  fire  methods. 

3.  Balance  room.  In  this  room  are  various  balances  for  accurately 
weighing  the  gold  and  silver  beads,  and  bullion. 

ORE    TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department  where 
the  student  may  see  the  working  of,  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pans  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxydizing  and 
oxydizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as 
sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of  ore 
are  given  to  make  the  necessary  tests  upon  the  different  machines,  and  the 
students  report  the  best  method  of  treatment.  The  first  semester  of  senior 
year  is  devoted  to  instruction  and  laboratory  work,  and  is  required  of  stu- 
dents both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering  get  the  requisite  practical  experi- 
ence. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  method  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi, 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  facilities  for 
both  educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  suffic- 
ient to  purchase  only  the  necessary  machinery,  the  business  men  of  Minne- 
apolis generously  provided  a  suitable  building.  This  building,  94x66  feet, 
is  built  of  brick  and  stone. 

Machinery.  That  plant  contains  all  the  machinery  necessary  to  illus- 
trate the  various  processes  of  ore  testing,  viz :  a  Bridgman  mechancial 
sampler,  size  B;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete;  a  pair 
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of  1  2  ' ._.  x  1 2  geared  rolls  complete;  a  four  compartment  spiukasten;  «-i  three 
compartment  Hartz  jig;  a  Collum  jig  complete  with  cone  for  driving;  a 
three  and  a-half  foot  Huntington  mill  complete;  a  three  stamp  mill,  275- 
pound  stamps;  a  five  stamp  mill,  850  pound  stamps;  a  Challenge  automatic 
feeder  for  five-stamp  battery;  a  suspended  Challenge  feeder  for  three-stamp 
battery;  a  Tulloch  feeder  for  Huntington  mill;  asingledeck  buddle,  twelve 
feet  in  diameter;  a  four-foot  plain  belt  Frue  vanner;  a  Cammett  concentra- 
tor; a  three-foot  amalgamating  pan;  a  five-foot  settler;  a  Bruckner  roasting 
furnace,  with  lire  box  on  wheels;  a  chlorination  barrel;  a  battery  tightener; 
a  two-horse  power  vertical  boiler;  a  steam  drying  pan;  three  trommels, 
with  driving  arrangement  and  gears;  a  one  thousand  pound  Reedy  elevator. 
complete  with  worm  gear,  two  overhead  crawls,  each  with  eighty  foot  track! 
one-ton  pulley  block;  a  quarter-ton  pulley  block,  a  scoop  car,  with  flat 
wheels;  two  twenty  horse  power  electric  motors;  three  MacDermott  auto- 
matic samplers,  etc. 

METALLURGY 

This  subject  is  well  illustrated  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works 
which  are  accessible.     The  work  in  metallurgy  extends  through  three  years  . 

COURSES   OF    INSTRUCTION 

COURSES  IN  CHEMISTRY 

Course  I.     Qualitative  analysis.  Freshman  i. 

Lectures  and  laboratory  work.     The  course  includes  the  reactions  of  the  metals  as 

applied  to  their  separation  and  identification.  3  hours  lectures,  5  hours  laboratory. 

Course  II.     Qualitative  analysis.  Freshman  ii. 

Lectures  and  laboratory  work.  The  work  in  this  course  will  include  an  examina- 
tion of  alloys,  minerals,  slags  and  other  compounds.  Open  to  those  who  have 
completed  course  I. 

Course  III.     Quantitative  analysis.  Sophomore  i.  qb  hours. 

Lectures  and  laboratory  work.  The  course  includes  an  introduction  to  quantitative 
and  a  beginning  of  gravimetric  analysis.  Open  to  those  who  have  completed 
course  II. 

Course  V.     Volumetric  analysis.  Sophomore  ii,  qb  hours. 

Lectures  and  laboratory  work.  The  course  includes  an  introduction  to  volumetric 
determinations  with  a  discussion  of  standard  solutions  and  the  necessary  stcechio- 
metric  calculations.    Open  to  those  who  have  completed  course  III. 

Course  XVI.    Special  problems.  Senior  i,  48  hours  or  more. 

Laboratory  work.  The  course  includes  the  working  out  of  various  mineralogical 
technological  and  metallurgical  problems.  Open  to  those  who  have  completed 
course  V. 

Course  XVII.    Electro-chemical  analysis.  Senior  ii,  48  hours  or  more. 

Lectures  and  laboratory  work.  The  course  includes  the  qualitative  and  quantita- 
tive separation  of  metals  by  electrolysis.  Open  to  those  who  have  completed 
course  XVI. 
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Course  XX.    Iron  and  steel  analysis.  Senior  it,  48  hours  or  more. 

Lectures  and  laboratory  work.  The  course  includes  the  rapid  determination  of 
iron  by  the  various  methods,  as  well  as  the  determination  of  associated  elements, 
sulphur,  phosphorus,  silicon,  manganese,  carbon  and  others.  Open  to  those  who 
have  completed  course  V. 

Course  XXV.    Special  problems.  Senior  ii,  48  hours  or  more 

Laboratory  work.  This  course  includes  work  on  ores  of  base  metals,  limestone, 
slags,  etc. 

COURSES  IN  DRAWING 
Course  I.  Freshman  i,  ii,  [4]  238  hours. 

(a)  Freehand.  i,  [2]  68  hours. 

Lettering,  geometric  forms  and  engineering  details  in  outline,  including  working 
sketches,  translations  and  the  elements  of  perspective. 

(a)  Mechanical.  Freshman  i,  ii,  [2]  136  hours. 

Conventional  methods,  lettering,  machine  and  structural  details  and  standard  sizes 
and  shapes. 

(e)  Descriptive  geometry.  ii,  [2]  34  hours. 

Problems  relating  to  points,  lines,  planes,  solids,  interpenetrations,  surface  of  rev- 
olution, tangents  and  developments,  including  the  constructive  geometry  involved. 
Recitations  and  lectures. 

Course  II.  Sophomore  i,  [4],  ii,  [2J,  204  hours. 

(a)  Descriptive  geometry. 

Othographic,  isometric,  horizontal,  topographic,  oblique,  and  perspective  projec- 
tions, shades  and  shadows,  line  shading  and  brush  tinting.  Open  to  students  who 
have  completed  course  i. 

(b)  Working  drawings. 

Engineering  details,  assembly  drawings,  mechanical  movements,  tracing  and  blue 
printing.  Study  of  shop  methods  and  drafting  room  systems.  Details  are  obtained 
from  actual  machines  and  structures  as  far  as  possible. 

COURSE  IN  ELECTRICAL  ENGINEERING 
Course  V.    Electric  power.  Senior  i,  3  and  6  hours  per  week,  first  semester. 

Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dynamos, 
motors  and  electric  lighting.  36  lectures  and  48  hours  laboratory.  Preparation 
required:  physics,  course  i. 

COURSES  IN  GEOLOGY  AND  MINERALOGY 

MINERALOGY 

Course  I.     General  Mineralogy .  Freshman  i,  ii. 

The  physical  and  chemical  characters  of  minerals;  a  study  of  the  native  elements 
and  the  ores  of  the  common  metals;  the  occurence  and  association  of  economic 
minerals. 

Descriptive  mineralogy  and  classification;  rock-forming  minerals;  genetic  relation- 
ships and  distribution. 

Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals  and  the  applica- 
tion of  chemical  and  blowpipe  analyses  to  the  determination  of  species;  an 
introduction  to  the  methods  of  quantitative  blowpipe  analyses;  special  topics;  ref- 
erence reading  and  discussions.     Eight  hours  a  week. 
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Course  II.    Physical  Mineralogy.  Freshman  it. 

An  introduction  to  crystallography;  physical  characters  of  greatest  service  in  rapid 
determination.  Hand  specimen  practice  preparatory  to  rock  study.  Lectures  and 
field  work.    Two  hours  a  week. 

Course  III.     Optical  mineralogy.  Junior  ii. 

A  study  of  the  structure  of  crystals  and  crystal  grains.  An  application  of  the 
methods  of  determination  by  optical  properties;  the  use  of  the  petrographers'  mi- 
croscope, embracing  the  elements  of  lithology.  Lectures  and  laboratory  work. 
Four  hours  a  week. 

GEOLOGY 

Course  I.     Physical  geology.  Junior  i. 

1.  Geodynamics,  discussing  the  atmosphere,  water,  terrestrial  heat,  plants  and  ani- 
mals, as  geological  agents,  2,  structural  geology  explaining  stratification,  displace- 
ments, dislocations,  fractures,  induced  rock-structures  and  mineral  veins  in  their 
relation  to  the  arrangement  of  materials  in  the  earth.  3,  physiographic  geology 
pointing  out  the  more  prominent  earth  features  and  discussing  their  origin,  signi- 
ficance and  the  agencies  affecting  them.  Field  excursions  are  required.  Scott's 
Introduction.    Two  hours  a  week. 

Course  III.    Petrographical  geology.  Junior  i. 

General  considerations  of  the  origin  and  occurrence  of  rocks,  i  e.,  Petrogenesis. 
The  structure  and  texture  of  rocks.  Preliminary  studies  of  the  mineral,  physical 
and  chemical  constitution  of  the  crystalline  rocks  with  a  view  to  their  general 
description.  Kemp's  Handbook  of  Rocks.  Reference  reading  and  demonstra- 
tions.   Four  hours  a  week. 

Course  VI.    Petrography.  Junior  ii. 

An  investigation  of  the  megascopic  and  microscopic  characters  of  crystalline  rocks; 
a  discussion  of  their  crystalline  habit,  mineral  composition  and  genetic  relations. 
The  course  extends  into  an  examination  of  some  Minnesota  groups  of  crystalline 
rocks.  Practically  a  continuance  of  course  iii  of  mineralogy.  Laboratory,  with 
lectures  and  reference  reading.    Four  hours  a  week. 

Course  IX.     Ore  deposits.  Senior  V. 

History  of  mineral  discovery  and  development  in  the  Americas;  a  discussion  of  the 
origin  and  distribution  of  ore  deposits,  embracing  the  chemical  processes  involved 
in  their  formation  and  subsequent  alterations.  A  description  of  the  geology  and 
mineralogy  of  ore  bodies,  particularly  those  yielding  gold,  silver,  copper,  iron, 
lead  and  zinc.    Kemp's  Ore  Deposits.    Four  times  a  week. 

Course  X.    Special  problems.  Senior  ii. 

The  investigation  by  individual  students  of  particular  problems,  involving  the  field 
work  of  an  investigation  of  some  particular  formation  and  the  laboratory  in- 
vestigation and  reading  incident  to  the  study  of  the  material  collected.  The 
methods  of  systematica^  recording  and  interpretinglgeological  and  mineralogical 
data,  as  observed  in  the  field;  keeping  of  notebook,  preparation  of  geological 
maps,  profiles  and  sections  will  be  taught.    Four  times  a  week. 

COURSES  IN  MATHEMATICS 
Course  I.    Algebra  and  plane  trigonometry.  Freshman  i. 

Rational  integral  functions,  factors  and  roots  of  general  quadratic,  factor  and 
remainder  theorems,  factors  and  values  of /(x),  graphs,  cube  roots  of  unity  and 
factors  of  (a3  4-b3  -j-C3a— 3abc),  progressions  and  $  notation,  development  of /(x) 
and  indeterminate  coefficients,  convergence,  divergence,  equivalence,  exponential 
theorem,  logarithmic  series  and  logarithms,  summation  of  series,  derived  funtions, 
theory  of  equations,  trigonometric  ratios,  right  triangles,  general  definitions  of 
functions,  analytic  relations,  trigonometric  equations,  oblique  triangles.  Five 
hours  per  week. 
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Course  II.     Algebra,  analytic  geometry  and  spherical  trigonometry.  Freshman  it 

Permutations  and  combinations,  determinants,  systems  of  coordinates,  loci,  straight 
line,  transformation,  equations  of  the  conies,  limits,  areas  and  limits  of  sums, 
differentiation  and  intergration  of  elementary  forms,  spherical  formulae  and  solu- 
tion of  spherical  triangles.     Four  hours  per  week.    Preparation,  course  i. 

Course  III.    Analytic  geometry  and  infinitesimal  analysis.  Sophomore  i+ 

Properties  of  the  conies,  equation  of  2nd  degree,  higher  plane  curves,  coordinates  in 
space,  point,  plane,  straight  line,  quadric  surfaces,  review  of  nature  of  differentia- 
tion and  integration,  elementary  forms,  geometric  applications,  successive  deriva- 
tives, expansion  of  functions,  indeterminate  forms,  rates,  partial  derivatives,  max- 
ima and  minima,  change  of  variable,  applications  to  analytic  geometry..  Five 
hours  per  week.    Preparation  course  ii. 

Course  IV.    Differential  and  integral  calculus.  Sophomore  ii 

Applications  continued,  rational  fractions,  rationalization,  formulae  of  reduction, 
multiple  integration,  various  systems  of  coordinates,  approximate  integration, 
some  differential  equations  of  mechanics.  Five  hours  per  week.  Preparation 
course  iii. 

COURSES  IN  MECHANICS 

Course  I.    Statics  and  mechanics  of  materials.  Junior  ;'. 

Mathematical  conditions  of  equilibrium,  frames,  theory  of  elasticity,  design  for 
beams,  shafts,  boiler  plates,  etc.  Five  hours  per  week.  Preparation,  mathematics 
iv  and  physics. 

Course  II.    Kinetics  and  hydraulics.  Junior  ii 

Motion  of  rigid  bodies;  numerous  problems  in  work,  power,  energy  friction,  and 
hydraulics.    Five  hours  per  week.    Preparation,  course  i. 

Course  III.     Thermodynamics  and  prime  movers.  Senior  i. 

Properties  of  steam,  perfect  gases,  heat  engines,  water  power,  theory  of  turbines. 
Four  hours.    Preparation,  course  ii. 

COURSES  IN  MECHANICAL  ENGINEERING 

Course  XVI.    Steam  engine.  Junior  ii,  36  hours. 

Mechanics  of  the  steam  engine.  Work  in  the  cylinder;  effect  of  reciprocating  parts; 
steam  distribution.  Mechanism  of  steam  engines.  A  study  of  the  details  of 
modern  steam  engines.  Valves  and  valve  gears.  A  study  of  the  slide  valve,  link 
motions  and  other  reversing  gear;  automatic  cut-off  gears  and  the  Zeuner  dia- 
gram. The  steam  engine  indicator.  Principles  and  operation  of  the  instruments, 
indicator  rigging;  indicator  cards;  compounding.  Preparation,  course  i  in  applied 
mechanics.    Two  hours  a  week. 

Course  XXI.    Strength  of  materials.  Junior  i.  72  hours. 

Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron,  steel, 
brass,  copper,  belting,  chains,  beams,  brick  and  stone.  Preparation,  couise  i 
applied  mecha?ncs.    Four  hours  a  week. 

Course  XXII.     Mechanical  laboratory.  Junior  ii,  72  hours 

Continuation  of  course  xxi;  also  exercises  in  valve  setting,  indicator  practice,  cali- 
bration of  steam  guages,  efficiency  of  screws  and  hoists.  Preparation,  course  xvi. 
Four  hours  a  week. 

Course  XXV.    Mechanical  laboratory.  Senior  ii,  72  hours. 

Calibration  of  wires,  meters  and  other  hydraulic  apparatus;  calorimetry;  tests  of 
pumps,  engines  and  boilers.  Open  to  students  who  are  taking  or  have  completed 
course  xxn.     Eight  hours  a  week. 
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COURSES  IN  METALLURGY 
Course  I.    Assaying,  Frtshman  ii. 

Determination  of  values  of  the  ores.  Lectures,  recitations  and  laboratory  work. 
Open  to  those  who  take  courses  i,  ii,iii,  chemistry,  and  have  completed  coures  i, 
ii,  mineralogy. 

Course  II.     Ore  testing.  Senior  i. 

Determination  of  methods  of  ore  treatment.  Lectures  and  practical  work.  Open 
to  those  who  have  completed  course  i. 

Course  III.     General  metallurgy  and  metallurgy  of  iron.  Sophomore  i. 

Including  the  subjects  of  combustion,  fuels,  refractory  material  and  furnaces. 
Lectures  and  recitations  on  metallurgy  of  iron.  Open  to  those  who  have  com- 
pleted course  i. 

Course  IV.    Metallurgy  of  wrought  iron  and  steel.  Sophomore  ii. 

Lectures  and  recitations.    Open  to  those  who  have  completed  course  iii. 

Course  V.    Metallurgy  of  the  precious  metals.  Junior  i. 

Gold,  silver  and  platinum.  Lectures  and  recitations.  Open  to  those  who  have 
completed  course  iv. 

Course  VI.    Metallury  of  the  base  metals.  Junior  ii. 

Associated  with  precious  metals,  including  lead,  copper,  etc.  Lectures  and  recita- 
tions.   Open  to  those  who  have  completed  course  v. 

Course  VII.    Electro-metallurgy.  Senior  ii. 

Lectures  and  reciations.    Open  to  those  who  have  completed  course  VI. 

Course  VIII.    Field  work  in  metallurgy. 

Conference  and  reports.  Last  four  weeks  sophomore  ii.  open  to  those  who  have 
completed  course  vi. 

Course  IX.    Designs  and  specifications.  '  Senior  ii. 

Supplementing  thesis. 


COURSES  IN  MINING 

Course  I.    Explosives,  blasting,  air  compressors,  etc.  Sophomore  ii. 

Four  hours  a  week. 

Course  II.    Mining.  Junior  i,  ii. 

Mode  of  occurence  of  ore  bodies;  prospecting,  shaft-sinking,  tunneling,  drifting, 
stoping,  timbeiing.  Methods  of  metal  mining.  Methods  of  coal  mining.  Hy- 
draulic mining.      Five  hours  a  week. 

Course  III.    Field  work.  Junior  ii. 

Practice  in  mine  surveying  and  field  geology,  study  in  mines.  Open  to  those  who 
have  completed«courses  i,  ii.    Last  four  weeks  of  the  semester. 

Course  IV.    Mining  Engineering.  Senior  i,  ii. 

Mining  machinery,  underground  transportation,  hoisting,  pumping,  ventilation. 
Electricity  applied  to  mining.  Mine  management.  The  examination  of  a  mining 
property.  Sampling  ore  reserves,  etc.  Mine  accounts.  Mine  accidents.  Mining 
law.    Open  to  those  who  have  completed  courses  ii,  iii.    Five  hours  a  week. 

Course  V.     Ore  dressing.  Junior  i. 

Mechanical  preparation  of  ore  for  the  market,  for  metallurgical  treatment,  etc.  Four 
hours  a  week. 

Course  VI.    Designs  and  specifications.  Senior  ii 

Designs  of  mine  cars,  skips,  head  frames,  etc.,  in  connection  with  thesis  work. 
Open  to  those  who  have  completed  senior  i.    Eight  hours  a  week. 
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Course  VI I.    Plane  surveying.  Freshman  ii 

Computation,  platting,  with  special  reference  to  mine  surveying.    Twice  a  week. 

Course  VIII.    Field  -work.  Sophomore. 

Practice  in  plane  surveying  during  the  month  of  August,  with  special  reference  to 
mine  surveying.    Open  to  those  who  have  completed  course  vii. 

Course  IX.    Mine  surveying.  Junior  ii. 

Computations,  methods,  etc.    Open  to  those  who  have  completed  course  vii. 
and  ix.     Three  times  a  week. 

Course  X.    Mine  mapping.    Six  hours  a  week.  Junior  ii. 


COURSES  IN  PHYSICS 
Course  I.     Genera}  physics. 

Experimental  lectures  and  laboratory  work. 


Sophomore  i,  ii. 


STUDENTS. 


SENIOR  CLASS,  4. 


Holden,  Henry  Hall,  Duluth. 
Hoyt,  Charles  Cameron,  St.  Paul. 


Morris,  Charles  Statham,  Duluth. 
Smith,  Carl  James,  Cambridge. 


JUNIOR  CLASS,  17. 


Callaway,  Frederick  Win.,  Minneapolis. 
Cohen,  Samuel  William.  St.  Paul. 
Cory,  Milton  Burnett,  Minneapolis. 
Field,  Edward  Morse,  Jr.  New  York  City. 
Flynn,  John  Gerald,  Lake  City. 
Freimuth,  Louis,  Duluth. 
Hoard,  Harold  Joseph,  Red  Wing. 
Lovett,  Henry  Steele,  Minneapolis. 
Loye,  Henry  E.,  Red  Wing. 


Rait,  Donald  M.,  Minneapolis. 
Smith,  Franklin  W.,  St.  Paul. 
Sowle,  Lawrence  Kimball,  Minneapolis. 
Truesdell  William  Howard,  St.  Paul. 
Van  Bergen,  Robert  E.,  Minneapolis. 
Whiteley,  Eugene  E.,  Brainerd. 
Willis,  Carl  S.,  Minneapolis. 
Winther,  Arno,  Fergus  Falls. 


SOPHOMORE  CLASS,  29, 


Angst,  Harry  H.,  Minneapolis. 
Bass,  Samuel  Thayer,  St.  Paul. 
Bowman,  Frank  Atherton,  Minneapolis. 
Claypool,  Charles  Holmes,  Duluth. 
Colhoun,  Allan  B.,  Minneapolis. 
Collester,  Thorley  Marc.  Minneapolis. 
Corl,  Edward  Jennings,  Minneapolis. 
Devereaux,  Francis  Cyril,  Minneapolis. 
Devereaux,  John  Albert.  Minneapolis. 
Donaldson,  A.  Hazeltine,  Minneapolis. 
Edmonds,  Frank  Norman,  Minneapolis. 
Hale,  Will  Hammond,  Minneapolis. 
Hayes,  Samuel  Evans,  Minneapolis. 
Houlton,  Lewis  K.,  Elk  River. 
Ingalls,  Clarence  Frank,  St.  Paul. 


Kingston   Merton  Stephen,  Eveleth. 

Knopp,  Arthur  Adelber^  Winona. 

Kuehn,  Amor  Frederik,  Minneapolis. 

Lamberton,  Herbert  Sears,  Lake  City. 

Lamphere,  J.  S. 

McCarty,  Andrew  Leonard,  Good  Thunder. 

Merritt,  Lucien,  Duluth. 

Nye,  Charles  Wheeler,  St.  Paul. 

Penfield,  Herbert  J.,  Spokane,  Wash. 

Richards,  Earl,  Duluth. 

Rohr,  Carl  von,  Winona. 

Schrader,  Erich  Julius,  Minneapolis. 

Shonts,  Sydney  Latham,  Fergus  Falls. 

Squyer,  Dewey  Chas.,  Minneapolis. 
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FRESHMAN  CLASS,  59- 


Aver.  Edwin  Demarest,  Luverne. 
Barnes,  Charles  Warrington, 

Leavenworth,  Kan. 
Bernhagen,  Otto  Lewis.  Minneapolis. 
Boardman,  Donald,  Minneapolis. 
Bogart,  John  Henry,  Minneapolis. 
Brooks,  Alan,  Minneapolis. 
Berch,  Warren  Brunton,  St.  Peter. 
Child,  Clyde  Roy,  Superior,  Wis. 
Clement,  Lester  Latham,  Winona. 
Cook,  Frederick  Stephen,  St.  Paul. 
Crandall.  Roy  Lewis,  Duluth. 
Crocker,  Ronald  Martin,  Mt.  Clemens,  Mich. 
Cunningham,  Alvin  Robert,  St.  James. 
Curry, Duncan  Ellsworth  H.  Spri'gVal'ey,Wis 
Edwards.  John  Paul,  Minneapolis. 
Field,  Thorold  Farrar.  New  York,  N.  Y. 
Fisher,  Frank  Loring,  Duluth. 
Funck,  Richard  Maurice,  Burlington,  la. 
Haynes,  Francis  Rea,  Minneapolis. 
Hickman,  Maurice  Auerbach,  St.  Paul. 
Hinton,  George,  Minneapolis. 
Howard,  Byron  S.,  Minneapolis. 
Howes,  Frank  Twombly,  St.  Paul. 
Hurd,  Edward  French,  Minneapolis. 
Jensen,  James  Edwin,  Minneaoolis. 
Keil,  Otto  Gustave,  St.  Paul. 
Keller,  Orrin  Edwin  Martin,  Minneapolis. 
Lamphere.  Frank  Elmer,  St.  Paul. 
Lauderdale,  Harry  Taylor.  Minneapolis. 


Lowry,  Milton  Henry,  Minneapolis. 
Lytzen,  Walter  William,  St.  Paul. 
McCallum,  James, 

McCallum,  William  Clyde,  Minneapolis. 
McKay,  Henry  Sinclair,  lirainerd. 
Mella  Ralph,  St.  Paul. 
Merriam,  Robert  Stanley,  Minneapolis. 
Merrick,  Gale  Cliford,  St.  Paui. 
Minder,  Emil  George,  St  James. 
Murphy,  John  Francis,  Minneapolis. 
Neustadt,  Berthold  Robert,  LaSalle,  111. 
Noerenberg,  August  Carl,  Minneapolis. 
O'Brien   Charles  Smith,  St.  Paul. 
Penhoel,  Louis,  St.  Paul. 
.Kawson.  Horace  Cole,  Fergus  Falls. 
Robertson,  John  James,  Fergus  Falls. 
Schmidt,  Carl  Edgar,  St.  Paul. 
Sherman,  Ira  Washington,  Fergus  Falls. 
Simpson,  Dwight  Swain,  Minneapolis. 
Stoughton.  Arthur  Gus,  St.  Paul. 
Thornton,  Edwin  Burdette,  Benson. 
Wallace,  George  Watson,  Jr.,  Duluth. 
Walter,  Herbert  Winfred,  Bellingham. 
Weeks,  Allan  Lydiard,  Minneapolis. 
Wentworth,  Harland,  Duluth. 
Wheeler  Walter  Hall,  Minneapolis. 
Wilkinson,  Paul  Harris,  Crookston. 
Yates,  Ralph  Pierce,  Jr.,  New  Ulm. 
Yerxa,  Ernest  Lee,  Minneapolis. 
Ziesemer,  Ralph  A.,  Fergus  Falls. 
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University  Calendar,  1 903-1904 


FIRST  SEMESTER. 


SEPTEMBER  1  T  Entrance   examinations  and   registration 

2  W  Entrance   examinations   and   registration 

3  T  Entrance   examinations   and   registration 

4  F  Entrance    examinations  and   registration 

5  S  Entrance  examinations    and   registration  1  w 

7  M  Examinations  end  and  registration  completed 

8  T  Classes  called  for  regular  work 

12  S     2  w 

15  T   (First  College  classes  organized,  1869) 

19   S    * 3  w 

26    S     4w 

OCTOBER  3   S    5   w 

10   S 6   w 

17  S    7    w 

24  S     8    w 

31    S     9w 

NOVEMBER  7    S     10  w 

14    S     11   w 

21    S    12  w 

26  T  Thanksgiving  Day.      Holiday. 

28    S     13  w 

DECEMBER  5    S    14   w 

8  T  Annual  Meeting  of  the  Board  of  Regents. 

12    S    15  w 

19  S   Holiday  recess  begins   (no  classes)    16  w 

25  F  Christmas  Day 

JANUARY  1    F  New  Year's  Day 

5  T  Work  resumed   in   all   departments. 

9  S     17   w 

16  S    18  w 

18  M  Semester   examinations.  I  and  II  hour  work. 

19  T  Semester  examinations.  Ill  and  IV  hour  work. 

20  W  Semester  examinations.  V  and  VI  hour  work. 

21  T  Semester  examinations.  VII  and  VIII   hour  work. 

23   S    19  w 


JANUARY 


FEBRUARY 


MARCH 


APRIL 


MAY 


SUNDAY 
MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 


FRIDAY 


SECOND  SEMES1  ER. 

•jd  T  Second   Semester   begins     Classes  called    for   regular 
work. 

30    s    1    w 

6  s    2  w 

12  v  Lincoln's  Birthday     Holiday. 

L3  S    ::  w 

is  T  University  Charter,  1868.     General  Sibley  died,  is;n. 

•jo  S    J   w 

22  M  Washington's  Birthday. 

27  S    5  w 

5  S     • 6    W 

12  S     7   w 

19  S    8   w 

20  S '•>   w 

2"  S    10   w 

9    S    11    vv 

16    S    12   w 

23  S    13   w 

30    S    14   w 

7  S     13   w 

14    S     16  w 

23     S     17   w 

23  M  Semester  examinations.     I   and  II  hour  work. 

24  T    Semester  examinations.     Ill  and  IV  hour  work. 

25  W  Semester  examinations.     V  and  VI  hour  work. 

26  T    Semester  examinations.     VII  and  VIII  hour  work. 

28  S    18   w 

COMMENCEMENT  WEEK. 

May  29  Baccalaureate    Service    3  :00  p.  m. 

May  30  Senior  Class  Exercises — Announcement  by  the 

Class. 
May  31  Senior  Promenade — Announcement  by   the  class. 
June    1  Alumni  Day — Meeting  of  Alumni 
June    2  Commencement   Day — The   Thirty-second  Annual 

Commencement. 

Graduating   Exercises    10  :00  a.  m. 

June    5  Summer  Vacation  Begins   19  w 

The  year  1904-1905  will  begin  August  31,   1904. 


PROGRAM  OF  EXAMINATIONS,  SEPTEMBER,  1903. 


The  College  of  Science,  Literature  and  the  Arts. 

The  College  of  Engineering  and  the  Mechanic  Arts. 

The  School  of  Mines. 

The  College  of  Law. 


The  number  placed  after  the  subjects,  when  given,  indicates  the  room  in  which 
the  examinations  will  be  held. 


Day 

Tuesday,   September   1,  8 

10 

2 

Wednesday,  September  2,        8 

10 

2 

Thursday,   September  3,  8 


Friday,  September   4, 


Saturday,  September  5, 


Subjects    for   admission 
Hour  to   the   freshman    class. 

00-10  :30       tEnglish    Classics     13 

45-  1  :15       *English  Composition    1 

30-  5  :00       ♦Elementary    Algebra    22 

00-10  :30       ♦Higher   Algebra    22 

45-1:15       *Plane    Geometry    22 

30-  5  :00       *Solid    Geometry    22 

00-10  :30       tAll    History    Subjects 17 

tCivics     16 

tPolitical    Economy    16 

10  :45-  1  :15       *German     21 

♦French     28 

2  :30-  5  :00       ♦Latin  Grammar    4 

8  :00-10  :30       *Greek    25 

♦Caesar    4 

f English    Literature     13 

.  10  :45-  1  .15       *Cicero    4 

*  Virgil    4 

2  :30-  5  :00       §Chemistry     

♦♦Physics    

8  :00-10  :30       JBotany     29 

^Zoology     35 

♦Astronomy    B 

10  :45-  1  :15       JGeology     18 

tf  Physiography     18 

2  :30-  5  .00       ttDrawing     24 

ftShop    Work    


♦Main  Building  ;    fLibrary   Building ;   JPillsbury   Hall ;   §Chemical  Laboratory  ; 
♦♦Armory;  tfThe  Shops. 


The    University 


The  University  of  Minnesota  comprises  the  following  named  colleges,  schools 

and  departments  : 
The  Graduate  Department 
The    College     of     Science,     Literature     and    the     Arts,     including — 

the  School  of  Analytical  and  Applied   Chemistry 
The  College  of  Engineering  and  the  Mechanic  Arts 
The  School  of  Mines 
The  Department  of  Agriculture,  Including — 

the  College  of  Agriculture 

the  School  of  Agriculture 

the  Dairy  School 

the  Short  Course  for  Farmers 
The  College  of  Law 
The  Department  of  Medicine,  including— 

the  College  of  Medicine  and  Surgery 

the  College  of  Homeopathic  Medicine  a)td  Surgery 

the  College  of  Dentistry 

the  College  of  Pharmacy 
The  Regents  of  the  University  have  also  entrusted  to  their  charge 
The  Experiment  Station,   including  — 

the  Main  Station  at  St.  Anthony  Park 

the  Sub-Station   at   Croolcston 

the  Sub-Station  at  Grand  Rapids 
The  Geological  and  Natural  History  Survey 
The  Graduate  Department.     In  each  of  the  colleges,  except  that  of  medicine, 
there  are  advanced  courses  of  study   leading   to  second  degrees.     These  courses 
are  open  to  graduates  of  any  reputable  college  upon  presentation  of  diploma. 

In  the  College  of  Science,  Literature  and  the  Arts,  there  is  a  four-year 
course  of  study  leading  to  the  degree,  bachelor  of  arts.  The  work  of  the  first 
two  years  is  elective  within  certain  limitations  as  to  the  range  of  subjects  from 
which  the  electives  are  to  be  chosen.  The  work  of  the  last  two  years  is  entirely 
elective.  The  course  is  so  elastic  that  it  permits  the  student  to  make  the 
general  scope  of  the  course,  classical,  scientific  or  literary,  to  suit  the  individual 
purpose. 

The  School  of  Analytical  and  Applied  Chemistry,  leading  to  the  degree  of 
bachelor  of  science  (in  chemistry),  is  also  organized  as  a  part  of  this  college. 


A  Summer  School  for  Teachers.  A  six-weeks'  course  of  instruction  is  offered, 
In  various  University  subjects,  for  those  whose  school  duties  prevent  them  from 
taking   the   regular   University  courses. 

The  College  of  Engineering  and  the  Mechanic  Arts  offers  courses  of 
study,  of  four  years  each,  in  civil,  mechanical  and  electrical  engineering  leading 
to  the  degrees  of  civil,  mechanical  and  electrical  engineer.  This  college  offers  a 
four-years'  course  of  study  in  science  and  technology  leading  to  the  degree  of 
bachelor  of  science,  with  an  additional  year  leading  to  the  engineer's  degree  in 
any  one  of  the  various  lines  offered  in  the  college.  This  college  also  offers 
graduate  work  leading  to  the  degree  master  of  science. 

The  School  of  Mines  offers  a  four-years'  course  of  study  in  mining  and 
metallurgy  upon  completion  of  which  the  degrees,  engineer  of  mines,  and 
metallurgical  engineer,  are  conferred. 

The  College  of  Agriculture  offers  a  four-years'  course  in  agriculture.  The 
degree  of  bachelor  of  agriculture  is  conferred  on  completion  of  the  course. 

The  School  of  Agriculture  offers  a  three-years'  course  of  study  and  is  a 
training  school  for  practical  farm  life  and  in  domestic  economy.  The  college  of 
agriculture  is  open  to  graduates  of  this  school  who  have  completed  the  fourth 
year  of  work  required  for  admission  to  the  college. 

The  Dairy  School  offers  practical  instruction  in  dairying  to  those  who  are  ac- 
tually engaged  in  the  manufacture  of  butter  and  cheese. 

The  Short  Course  for  Farmers  is  designed  to  be  of  the  greatest  help  possible 
to  those  actually  engaged  in  farming. 

The  College  of  Law  offers  a  three-years'  course  of  instruction  leading  to  the 
degree  of  bachelor  of  laws.  There  is  an  evening  class  provided  in  this  college. 
Graduate  work  leading  to  the  degrees,  master  of  laws,  and  doctor  of  civil  law, 
is  offered. 

The  College  of  Medicine  and  Surgery  and  The  College  of  Homeopathic 
Medicine  and  Surgery  offer  four-year  courses  of  study  of  nine  months  each. 
Upon  completion  of  either  of  the  prescribed  courses  the  degree  doctor  of  medi- 
cine is  conferred. 

In  the  colleges  of  science,  literature  and  the  arts,  of  medicine  and  surgery  and 
homeopathic  medicine  and  surgery,  there  has  been  established  a  combined  course 
of  six  years  leading  to  the  degree  of  bachelor  of  arts  and  doctor  of  medicine. 

The  College  of  Dentistry  offers  a  four-years'  course  of  study  of  nine  months 
each.  Upon  completion  of  the  prescribed  course  the  degree  of  doctor  of  dental 
surgery  is  conferred. 

The  College  of  Pharmacy  offers  a  two-  or  three-years'  course  of  study  leading 
to  the  degree  of  pharmaceutical  chemist.  This  college  also  offers  graduate  work 
leading  to  the  degrees,  master  of  pharmacy,  and  doctor  of  pharmacy. 

Special  Courses.  In  each  of  the  colleges,  students  of  an  advanced  age  and 
adequate  preparation,  are  permitted  to  pursue,  under  the  direction  of  the  faculty, 
one  or  two  distinct  lines  of  study. 


The  Board  of  Regents 


The  HON.  GREENLEAF  CLARK,  M.  A.,  St.  Paul,    -    -    -    -        1904 
President  of  the  Board 

CYRUS    NORTHROP,   LL.   D.,    Minneapolis, Ex-OMcio 

The  President  of  the  University 

The  HON.  SAMUEL  R.  VAN  SANT,  Winona,    -    -    -    -       Ex-OMcio 
The  Governor  of  the  State 

The  HON.  JOHN  W.  OLSEN,  Albert  Lea, Ex-OMcio 

The  State  Superintendent  of  Public  Instruction 
The  HON.  THEODORE  SCHURMEIER,  St.  Paul,       -    -    -    -     1904 

The  HON.  STEPHEN  MAHONEY,  B.  A.,  Minneapolis,      -    -        1007 
Secretary  of  the  Board 

The  HON.  O.  C.  STRICKLER,  M.  D.,  New  Ulm, 1007 

The  HON.  JAMES  T.  WYMAN,  Minneapolis,    ------  1007 

The  HON.  ELMER  E.  ADAMS,  B.  A.,  Fergus  Falls,    -    -    -    -  1909 

The  HON.  THOMAS  WILSON,  St.  Paul,     -------  1909 

The  HON.  WILLIAM  M.  LIGGETT,  Benson,    -------  1909 

The  HON.  A.    E.    RICE,   Willmar,    - 1909 


Executive  Officers 


THE  UNIVERSITY 

Cyrus  Northrop,  LL.  D.,  President 

Stephen  Mahoney,  B.  A.,  Purchasing  Agent 
E.  Bird  Johnson,  B.  S.,  Registrar 
D.  W.  Sprague,  Accountant 

THE  COLLEGES 

Frederick  S.  Jones,  M.  A.,  Dean  of  the  College  of  Engineering  and  the 

Mechanic  Arts 
William  R.  Appleby,  M.  A.,  Dean  of  the  School  of  Mines 
William  M.  Liggett,  Dean  and  Director  of  Department  of  Agriculture 
William  S.  Pattee,  LL.  D.,  Dean  of  the  College  of  Law 
Parks  Ritchie,  M.  D.,  Dean  of  the  College  of  Medicine  and  Surgery 
Alonzo  P.  Williamson,  LL.  M.,  M.  D.,  Dean  of  the  College  of  Homeo- 
pathic Medicine  and  Surgery 
William  P.  Dickinson,  D.  D.  S.,  Dean  of  the  College  of  Dentistry 
Frederick  J.  Wulling,  Ph.  G.,  Dean  of  the  College  of  Pharmacy 
Frederick  D.  Tucker,  B.  A.,  Principal  of  the  School  of  Agriculture 

LIBRARIES  AND  MUSEUMS 

William  Watts  Folwell,  LL.  D.,  Librarian 
Lettie  M.  Crafts,  B.  L.,  Assistant  Librarian 
In  a  Firkins,  B.  L.,  Library  Assistant 
Anna  L.  Guthrie,  B.  A.,  Library  Assistant 
Mary  S.  McIntyre,  B.  S.,  Librarian  of  School  of  Agriculture 
Thomas  G.  Lee,  M.  D.,  Librarian  of  Department  of  Medicine 
Hugh  E.  Willis,  LL.  M.,  Librarian  of  the  College  of  Law 
Christopher  W.  Hall,  M.  A.,    Curator,  Geological  Museum 
Henry  F.  Nachtrieb,  B.  A.,  Curator  of  the  Zoological  Museum 


Allen  W.  Guild,  Superintendent  of  Buildings 
Edwin  A.  Cuzner,  Superintendent  of  Grounds 
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The  School  of  Mines 


OFFICERS 
Cyrus  Northrop.,  LL.  D.,  President 

OFFICERS    OF    THE    DEPARTMENTS    OF    MINING    AND    METALLURGY 

William  R.  Appleby,  M.  A.,  Dean  and  Professor  of  Metallurgy 

Charles  E.  van  Barneveld,  B.  A.,  Sc,  E.  M.,  Professor  of  Mining  Engineering 

Peter  Christianson,  B.  S.,  E.  M.,  Instructor  in  Metallurgy 

Benjamin  F.  Groat,  B.  S.,  Assistant  Professor  of  Mathematics  and  Mechanics 

Edward  P.  McCarty,  E.  M.,  Instructor  in  Mining 

Levi  B.  Pease,  M.  S.,  Instructor  in  Assaying 

OFFICERS    OF    THE    DEPARTMENT    OF    GEOLOGY    AND    MINERALOGY 

Christopher  W.  Hall,  M.  A.,  Professor  of  Mineralogy  and  Geology 
Charles  P.  Berkey,  Ph.  D.,  Instructor  in  Mineralogy 

OFFICERS    OF    THE    DEPARTMENT    OF    CHEMISTRY 

George  B.  Frankforter,  Ph.  D.,  Professor  of  Chemistry 
Charles  F.  Sidener,    B.  S  ,  Assistant  Professor  of  Chemistry 
Edward  E.  Nicholson,  M.  A.,  Assistant  Professor  of  Chemistry 

OFFICERS   OF   THE  DEPARTMENT   OF   ELECTRICAL  ENGINEERING 

George  D.  Shepardson,  M.  A.,  M.  E.,  Professor  of  Electrical  Engineering 
Frank  W.  Springer,  E.  E.,  Assistant  Professor  of  Electrical  Engineering 

officers  of  the  department  of  mechanical  engineering 
John  J.  Flather,  Ph.  B.,  M.  E.,  Professor  of  Mechanical  Engineering 
William  H.  Kavanaugh,  M.  E.,  Assistant  Professor  of  Mechanical  Engineering. 

officers  of  other  departments  giving  instruction 
Frederick  S.  Jones,  M.  A.,  Professor  of  Physics 
William  H.  Kirchner,  B.  Sm  Assistant  Professor  of  Drawing 
John  Zeleny,  B.  S..  B.  A.  Res.,  Associate  Professor  of  Physics 


ADMISSION 

Examinations  for  admission  will  be  held  at  the  beginning  of  the  year. 
See  calendar  and  program  of  examinations. 

No  student  will  be  registered  for  first  semester's  work  after  September 
19th,  1903,  and  second  semester's  work  after  February  6th,  1904. 

All  applicants  should  present  themselves  to  the  registrar,  who  will  fur- 
nish them  with  application  blanks  and  directions  covering  examinations  and 
registration. 


The   University  of  Minnesota 
GENERAL  REGULATIONS  GOVERNING  ADMISSION 


!.       Students  will  be  admitted  to  the  freshman  class  on  passing  the  regu- 
lar entrance  examinations. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than   three   half- 

year  subjects,  or  their  equivalent. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be   admitted  with- 

out examination,  provided — 

(i)  That  the  school  maintain  a  full  four=year  course  of  high  school 
work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's  certifi- 
cate showing  the  satisfactory  completion  of  all  the  studies  required 
for  admission  to  the  desired  Univer.-ity  course. 
!  V.  Graduates  of  Minnesota  State  high  schools  who  are  deficient  in  not 
more  than  three  half-year  subjects  or  their  equivalent,  may  be 
excused  from  entrance  examinations  in  such  subjects  as  the  enroll- 
ment committee  may  decide;  such  candidates  should  present  them- 
selves to  that  committee  not  later  than  Tuesday  of  examination 
week. 

V.  Graduates  of  Minnesota  State  high  schools  whose  principal's  certificate 

shows  them  to  be  deficient  in  more  than  three  half-year  subjects 
or  their  equivalent, even  though  they  have  made  such  additional  prep- 
aration as  they  deem  necessary,  must  take,  nevertheless,  the  regular 
entrance  examination  in  all  subjects,  as  provided  in  sections  I  and  II 
unless  excused  by  vote  of  the  faculty;  and  persons  wishing  to  present 
reasons  for  such  excuse  should  report  to  the  enrollment  commit- 
tee not  later  than  Tuesday  of  examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Hinnesota  normal  schools  will 

be  admitted  upon  the  same  terms  as  graduates  of  State  high  schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of  the 

State  High  School  Board, but  requiring  for  graduation  a  four-year's 
course,  exclusive  of  the  common  school  branches,  conforming  es- 
sentially in  distribution  of  time  to  the  entrance  requirements  of 
at  least  one  of  the  University  courses,  will,  upon  application,  be  in- 
spected by  a  committee,  and,  after  favorable  recommendation,  may 
be  accredited  by  the  faculty  in  all  respects  as  are  the  state  high 
schools,  provided — 

( 1 )  That  the  school  be  open  to  inspection  at  any  time  by  the  Uni- 
versity; 

(2)  That  it  take  such  supplementary  examinations  as  may  be 
prescribed  from  time  to  time. 
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VIII.  Graduates  from  schools  in  other  states,  whose  diplomas  admit  to 
reputable  colleges  in  the  state  in  which  the  school  is  located,  will  be 
received  subject  to  the  regulations  that  apply  to  graduates  of  Minne- 
sota State  high  schools. 

IX.  Applicants  from  schools  not  coming  within  any  of  the  above  classes 
must  take  the  regular  entrance  examinations  or  present  State 
High  School  Board  certificates. 

In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to 
take  supplementary  examinations  if  hs  does  not  sustain  himself  cred- 
itably in  his  course. 

The  enrollment  committee  will  meet  every  day  during  the  week 
commencing  Sept.  ist,  in  School  of  /lines  Building  at  9  o.clock  a.  m. 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FRESHMAN  CLASS 

N.  B.—  Time  element,  as  indicated  with  each  subject,  is  essential. 

A  three  years'  course  of  reading  in  English  classics 
English  Composition,  one  year 
Algebra,  elementary,  one  year 
Algebra,  higher,  one-half  year 
Geometry,  plane,  one  year 
Geometry,  solid,  one-half  year 
In  addition  to  the  above   named  required  subjects,  for  which  no 
substitutes  will  be  accepted,  the   student  shall    present  evidence  of 
having  completed  work  in  any  of  the  following  subjects,  entitling  him 
to  eight  year=credits. 
Astronomy 
Botany 
Chemistry 
Drawing 
English 

Latin  element 

Literature 
French 

Grammar 

Literature 
Geology 
Greek 

Grammar 

Anabasis 
German 

Grammar 

Literature 
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History 

Greece  and  Rome 
England 
Modern 
Medieval 
Senior  American 

Latin 

Grammar 
Caesar 
Cicero 
Vergil 

Physics 
Physiography 
Political  Economy 
Shopwork 
Zoology 

SYLLABUS 

The  following  statements  indicate,  in  a  general  way,  the  ground  expected 
to  be  covered  in  the  study  of  the  various  subjects  accepted  for  admission. 

English  Classics  (three  years  averaging  not  less  than  three  hours  per  week) 
In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  par+ 
of  preparatory  schools,  the  requirements  in  English  are  outlined  below  some- 
what in  detail.  Where  texts  are  mentioned,  they  are  merely  suggestive  and 
not  arbitrary.  Equivalents  will  be  accepted  in  lieu  of  any  of  the  texts 
mentioned. 

English  Classics — (a) 

A  critical  reading,  in  class,  of  English  masterpieces,  with  composition  work 
based  upon  the  same.  The  following  lists  are  suggested  as  well  adapted  for 
such  study : 

Shakespere,  "Macbeth  ;"  Milton,  "Paradise  Lost,"  books  i  and  n  ;  Burke,  "Con- 
ciliation with  America  ;"  Carlyle's  essay  on  "Burns." 

In  the  study  of  these  works  the  student  should  come  to  know  the  leading  facts 
connected  with  the  author  and  his  time ;  he  should  be  familiar  with  the 
subject  matter  of  the  work  ;  thoroughly  at  home  with  the  story  ;  and  have 
a  clear  idea  of  the  form  and  structure  of  the  work. 

The  teacher  should  call  for  frequent  written  exercises  such  as  will  naturally 
suggest  themselves.  For  instance,  in  "The  Merchant  of  Venice,"  the  fol- 
lowing are  among  the  topics  that  might  be  suggested  : 

The  historical  setting  of  the  play  ;  the  Jew  in  Europe,  as  depicted  by  the  play 
Shakspere's  purpose  in   the  character  of  Shylock — to   make  him  hateful  or 
an  object  of  pity.     Portia's  judgments  ;  the  comparison  of  certain  characters. 
English  Classics — (b) 

A  less  critical  knowledge  of  other  standard  or  classic  works  which  may,  per- 
haps, be  read  by  the  student  at  borne,  with  written  reports  and  brief  oral 
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discussions  in  class.  Somewhat  greater  latitude  is  in  in-  allowed  here.  The 
following  works  are  noted  as  indicative  of  the  minimum  amount  of  work 
expected  : 

At    least    tWO   Of   Shakespere's   plays,   besides    the   one   studied  critically. 
One    Of    Irving'S    works. 
One  Of  Hawthorne's   novels. 
Stevenson's    "The    Black    Arrow." 
One   o(   Webster's   orations. 

English   composition   and  Rhetoric,   (one  year) 

Candidates  are  expected  to  show  a  familiarity  with  the  principles  and  tech- 
nical terms  in  ordinary  high  school  texts  upon  the  subject,  whether  acquired 
by  the  direct  study  of  such  texts  or  mainly  by  the  study  of  selected  English 
masterpieces,  it  should  not  be  forgotten  that  the  main  purpose  of  this 
subject  is  to  teach  the  student  to  use  language  correctly  and  forcibly.  To 
this  end  students  should  be  given  constant  exercise  in  composition  writing. 
A  knowledge  of  the  subject  matter  of  the  texts  used  will  be  considered  of  less 
importance  than  the  demonstration  of  ability  to  wrue  good  English. 

A  full  year  of  work  in  the  high  school,  five  hours  per  week,  should  be  devoted 
to  this  subject. 

Elementary  Algebra,   (one  year) 

Addition,  subtraction,  multiplication,  division,  factoring,  highest  common  di- 
visor, lowest  common  multiple,  fractions,  simple  equations  (with  one.  two, 
and  several  unknown  quantities)  followed  by  problems,  theory  of  exponents, 
involution  (including  the  binomial  theorem  for  positive  integral  exponents), 
evolution,  radicals, inequalities,  ratio,  proportion,  progression,  and  quadratic 
equations  with  problems. 

Higher  Algebra,  First  Part   (one-half  year) 

While  this  subject  does  not  include  any  tcpics  not  r.amod  tinder  elementary 
algebra,  a  much  fuller  treatment  of  those  topics  is  expected  in  this  work. 
Principles  as  well  as  processes  should  be  learned,  theorems  and  rules  should 
be  rigorously  demonstrated,  the  exercises  and  problems  should  be  more 
difficult,  and  students  should  be  drilled  in  short  methods  and  rapid  work 
Unless  candidates  have  a  good  knowledge  of  the  fundamental  topics  named 
below,  they  are  not  prepared  to  pursue  successfully  at  the  University  the 
second  part  of  higher  algebra. 

The  topics  are  addition,  subti action,  multiplication,  division,  factoring,  high- 
est common  divisor,  lowest  common  multiple,  fractions,  theory  of  exponents. 
involution,  evolution,  surds,  imaginarics,  and  simple  equations  with  prob- 
lems. 

Plane  Geometry,   (one  year) 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  prepara- 
tion. Isoperimetry,  symmetry,  and  maxima  and  minima  of  figures  are  not 
required.  The  exercises  requiring  solutions  and  demonstrations  should  not 
be  omitted. 

Solid  Geometry,   (one-half  year) 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  prepara- 
tion. The  exercises  requiring  solutions  and  demonstrations  should  not  be 
omitted. 

Advanced  Standing— The  University  accepts  records  from  all  rep= 
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utable  colleges  for  credit  to  advanced  standing.  Such  records  are 
accepted  as  far  as  they  are  equivalent  to  the  work  done  in  the  University. 
Records  from  institutions  whose  entrance  requirements  are  not  essen- 
tially equivalent  to  the  requirement  of  the  University  will  not  be  accepted 
unquestioned.  The  credit  allowed  will  be  decided  in  individual  cases  by 
the  enrollment  committee. 

DAILY   ROUTINE 

The  morning  session  begins  at  8:30  o'clock;  a  general  assembly  of  the 
faculty  and  students  is  held  each  day  at  10:25  o'clock,  at  which  there  are 
brief  and  simple  religious  exercises. 

EXAMINATIONS 

Students  failing  to  receive  a  yearly  average  of  75  per  cent  on  any 
subject  shall  have  the  privilege  of  a  supplementary  examination  be- 
fore the  opening  of  the  following  year  provided  their  general  average 
for  the  year  is  60  per  cent. 

The  faculty  will  exclude  students  from  attending  classes  in  any 
subject  upon  recommendation  of  the  department  concerned. 

Students  failing  to  pass  supplementary  examinations  must  regis, 
ter  the  next  year  tor  those  subjects  in  which  chey  have  failed.  They 
may  take  in  addition  certain  electives  in  other  colleges,  provided 
such  subjects  do  not  appear  in  the  curriculum  of  the  school  of  mines, 
and  provided  suitable  arrangements  can  be  made.  No  advanced  work 
in  the  school  of  mines  will  be  allowed  such  students. 

Each  student  must  obtain   from  the  Registrar  his  yearly  average  in  all 
subjects  and  present  himself  for  supplementary  examinations  according  to 
the  following  program : 
Tuesday,  September  1 — 

8:00-10:30.     Mathematics 
1:00-  5:00.     Mining   Engineering  subjects 
Wednesday,    September  2 — 
8:00-10:30.     Chemistry 
10:45-  !  'l5-     Drawing 
Thursday,  September  3 — 

8:00-12:00.     Metallurgical   subjects 
10:45-  1  :JS-     Mechanical  Engineering  subjects 
2  :30-  5  :oo.     Physics 
Friday,  September  4 — 

8:00-12:00.     Electrical  Engineering  subjects 
2  :30-  5  :oo.     Geology  and  Mineralogy 
All  students  must  report  in  time  to  make  suitable  arrangements  with  de- 
partments concerned  in  case  of  conflicts  in  program. 
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No  other  supplementary  examinations  will  be  given.  Students  failing  to 
report  for  supplementary  examinations  will  be  compelled  to  take  work  over 
in  class  as  in  case  of  failures. 

Students  failing  to  present  themselves  for  final  examination  at  the  end 
of  first  or  second  semester  will  be  given  zero  on  the  examinations. 

Students  whose  absences  in  either  semester  exceed  four  weeks  in  the 
aggregate,  are  not  permitted  to  take  the  examinations  without  special  per- 
mission of  the  faculty. 

UNCLASSED     STUDENTS 

No  unclassed  students  will  be  admitted  to  the  School  of  Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty, 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examinations  in  any  subject.  If  such  person  pass  in 
all  the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate 
degree,  provided,  that  at  least  one  full  year  be  spent  at  the  University  be- 
fore such  degree  shall  be  granted,  and  provided,  the  examination  in  every 
case  be  held  before  a  committee  of  the  faculty  appointed  for  that  purpose. 


1 4  The   University  of  Minnesota 


Special  Statements 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz  : 
.Alining  Engineering  and  Metallurgy;  leading  to  the  degree  of  Engineer  of 
Mines   (E.  M.)  and  Metallurgical  Engineer  (Met.  E.)   respectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  holding  the 
degree  of  E.  M.,  and  vice  versa,  provided  such  a  candidate  complete  an 
additional  year's  work  at  the  school  and  present  a  suitable  thesis. 

All  theses  must  be  completed  not  later  than  April  ist.  The  accepted 
thesis  must  be  bound  according  to  the  adopted  style  and  deposited  with  the 
department  offering  the  degree  desired. 

Candidates  for  advanced  standing  must  pass  a  satisfactory  examination 
for  admission  and  also  upon  those  studies  which  have  been  pursued  by  the 
class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  the  standing  to 
which  their  credentials  or  the  examinations  taken  under  the  direction  of 
the  faculty  of  this  school  may  entitle  them  . 

Students  in  the  college  of  science,  literature  and  the  arts,  in  the  college 
of  engineering  and  mechanic  arts,  and  school  of  technical  and  applied 
chemistry,  who  contemplate  taking  a  degree  in  this  school  after  completing 
their  course,  are  recommended  to  select  their  electives  with  reference  to  as 
full  a  preparation  as  possible  for  the  technical  work  of  the  course  they  pur- 
pose to  enter. 

FEES 

A  registration  fee  of  fifteen  dollars  is  required  at  the  beginning  of  each 
semester  from  residents  of  the  state,  and  thirty  dollars  from  non-residents. 

The  various  laboratory  fees  are  as  follows : 

Chemical    laboratory per  semester  $5.00 

Mineralogical  laboratory   3.00 

Assaying  laboratory    1 0.00 

Physical  laboratory    3.00 

Mechanical  laboratory    6.00 

Electrical  laboratory    5.00 

Ore  testing  laboratory    5.00 

The  trip  to  the  mines  made  by  the  junior  class  costs  the  student  from 
one  hundred  to  one  hundred  and  twenty-five  dollars. 
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Books  cost  about  as  follows : 

Freshman  year  $12.00  to  $15.00 

Sophomore  year   5.00  to       8.00 

Junior    year     18.00  to     25.00 

Senior  year 10.00  to     30.00 

A  number  of  books  are  recommended  to  the  student,  but  the  purchase 
of  them  is  optional.  "The  lower  estimates  given  will  cover  the  cost  of  book9 
that  must  be  purchased. 

Each  member  of  the  freshman  class  must  be  provided  with  a  set  of 
draughting  instruments.  The  necessary  instruments  will  cost  about  eight 
dollars. 

SUMMARY    OF  EXPENSES 
FRESHMAN     YEAR 

Incidental   fee    $30.00 

Chemical  laboratory   fee    10.00 

Mineralogical   laboratory  fee    0.00 

Assaying  laboratory  fee    10.00 

Books    13.00 

Draughting  instruments    15.00 

Note  books  and  supplies   .  .  . 6.00 

$90.00 

SOPHOMORE    YEAR 

Incidental  fee    $30.00 

Chemical  laboratory  fee 10.00 

Physical  laboratory  fee   . 6.00 

Books    7.00 

Note  books  and  supplies   2.00 

$55.00 

JUNIOR    YEAR 

Incidental  fee    $30.00 

Trip  to  the  mines   $100.00  to  125.00 

Books    20.00 

Note  books  and  supplies   2.00 

$177.00 

SENIOR    YEAR 

Incidental  fee    $30.00 

Chemical  laboratory  fee    10.00 

Electrical   laboratory   fee    5.00 

Ore  testing  laboratory  fee    10.00 

Mechanical  laboratory  fee 6.00 

Books    20.00 

Note  books  and  supplies   2.00 

$83.00 
For  non-residents   the  incidental  fee  is  $60  per  year. 
Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00  per 
week.     Room  rent  varies  from  $5.00  to  $10.00  per  month.     With  two 
occupying  one  room,  the  rent  per  student  would  be  considerably  lower. 
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ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889,  when  the 
general  faculty  of  the  University  recommended  to  the  Board  of  Regents  its 
establishment.  In  1891  the  Legislature  of  the  State  of  Minnesota  voted  an 
appropriation  for  establishing  and  equipping  the  school.  Two  annual  ap- 
propriations have  since  been  made  for  its  support.  The  legislature  of  1901 
appropriated  $47,500  for  a  new  School  of  Mines  Building.  In  1903  the 
legislature  appropriated  $25,000  for  completing  and  equipping  the  School 
of  Mines  Building. 

THE   SCHOOL  OF  MINES   BUILDING. 

The  School  of  Mines  Building  is  now  completed.  The  building  is  de- 
signed to  accommodate  only  the  technical  work  of  the  School  of  Mines,  as 
adequate  building  accommodations  have  already  been  furnished  for  Chemis- 
try, Geology,  Mineralogy,  Drawing  and  Mechanical  and  Electrical  Engi- 
neering. The  new  building  is  150  feet  long  by  65  feet  wide.  It  is  a  brick 
building,  three  stories  high.  The  lower  floor  is  occupied  by  the  Assaying 
and  Metallurgical  Laboratories ;  the  second  floor  contains  offices,  two  large 
lecture  rooms,  departmental 'library,  and  a  museum;  the  third  floor  pro- 
vides two  quiz  rooms,  a  large  well  lighted  drafting  room,  thesis  room  and 
a  dark  room  and  a  blue  print  room.  This  building  makes  possible  the  de- 
velopment of  the  work  already  begun  and  offers  facilities  for  more  extended 
work  along  technical  lines. 

LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 
the  east  bank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of  Mines 
have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with  sev- 
eral important  mining  and  smelting  districts.  As  the  city  is  a  railroad  cen- 
ter, transportation  at  special  rates. is  readily  obtained. 

FIELD    WORK 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana,  Colorado,  Utah  and  California,  and  in  the  coal  mines  of 
Pennsylvania. 

At  least  one  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

The  field-work  in  Mining  and  Metallurgy  consists  of  one  trip  at  the  close 
of  Junior  year.  Not  less  than  three  weeks  and  not  more  than  four  weeks 
shall  be  devoted  to  actual  work,  exclusive  of  traveling. 

Students  must  deposit  with  Accountant,  at  least  two  weeks  before  time 
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set  for  the  departure  of  class,  a  sum  sufficient  to  cover  following  expense 
items : 

1st.      All  transportation 
2nd.     Sleeping  car  fare 
3rd.     Board  and  lodging 
4th.     Necessary  mine  supplies 
Incidental  expenses  are  not  included  in  the  above  items  and  must  be  met 
individually. 

A  statement  of  expenditures  will  be  rendered  at  the  close  of  the  work 
and  any  balance  existing  will  be  refunded. 

The  amount  of  deposit  required  will  vary,  according  to  the  locality  visited, 
from  $100.00  to  $125.00.  and  will  be  announced  each  year  when  arrange- 
ments for  trip  are  completed. 

THE   ELLIOT    SCHOLARSHIP    LOAN    FUND 

To  fulfil  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young  men  who  find 
their  efforts  to  obtain  a  practical  education  embarrassed  through  lack  of 
means,  the  income  of  $5,000,  amounting  to  $250  per  year,  is  placed  in  the 
hands  of  the  Board  of  Regents  to  be  used  as  a  scholarship  loan  fund  for  as- 
sisting young  men  in  the  school  of  mines. 

The  conditions  of  granting  the  scholarship  loans  are :  The  financial 
needs  of  the  applicant,  his  scholarship,  moral  character,  enthusiasm  shown 
in  his  work  and  promise  of  usefulness  in  his  profession.  When  money  is^ 
available  it  may  be  loaned  to  pay  expenses  of  worthy  students  during  sick- 
ness. The  loans  are  to  be  repaid,  without  interest,  at  the  earliest  conveni- 
ence of  the  recipients. 

LIBRARY 

The  library  consists  of  about  twelve  hundred  volumes.  This  number  rep- 
resents only  those  works  that  treat  directly  of  mining  and  metallurgical 
subjects. 

The  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  leading  periodicals 
are  accessible  to  all.  Constant  references  in  lectures  compel  the  student  to 
keep  himself  well  informed  as  to  the  latest  methods,  machinery  and  changes 
in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 

PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances,  metallurgical  plants, 
copies  of  drawings  and  other  photographs  are  indispensable  to  the  study 
of  mining  and  metallurgy.    With  the  report  of  his  field  work  every  student 
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is  expected  to  present  photographs,  as  well  as  sketches,  of  various  objects 
under  consideration.  There  is  also  a  very  complete  set  of  lantern  slides 
illustrating  the  principal  methods  of  underground  workings  and  metal- 
lurgical plants,  at  home  and  abroad.  Several  hundred  slides  have  been 
made  in  the  department's  laboratory  which  bear  directly  on  the  work  done 
in  Minnesota  and  the  neighboring  northwest.  Many  valuable  photographs 
are  constantly  being  made.  Blue  prints  of  these  are  given  students  as 
illustrations.  Much  time  is  thus  saved  usually  spent  in  making  sketches  and 
diagrams. 

CLASSIFICATION  OF  SUBJECTS 

The  work  falls  under  the  following  subdivisions,  supplemented  by  thor- 
ough courses  in  mathematics,  physics,  chemistry,  mineralogy  and  geology : 

(a)  Assaying — to  determine  if  ore  has  value  for  treatment,  (b)  Mining 
engineering — to  furnish  material  for  treatment,  (c)  Ore  testing — to  deter- 
mine best  method  of  treatment,  (d)  Ore  dressing — furnishing  products  for 
metallurgical  treatment.  (e) Metallurgy — smelting  and  refining  of  ores 
and  ore  dressing  products ;  reduction  to  metals. 

DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior  years. 
The  subjects  given,  together  with  the  sequence  necessary,  are  stated  in  the 
accompanying  outline  of  the  course. 

Until  the  second  term  of  the  junior  year,  the  course  consists  of  lectures 
and  recitations  only.  In  the  subsequent  work,  text-books  are  used  in  con- 
nection with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation  and 
similar  subjects  become  an  important  part  of  the  work. 

Field  work  in  Mining.  At  the  close  of  the  junior  year  the  students  are 
required  to  spend  four  weeks  in  some  mining  district  studying  underground 
work.  A  part  of  the  time  is  devoted  to  the  making  of  mine  and  geological 
surveys. 

A  complete  type-written  report  must  be  submitted  before  the  student 
may  register  for  the  following  year's  work. 

This  report  must  cover  the  work  done  on  the  trip  and  must  be  fully 
illustrated  with  sketches  drawn  to  scale.  Reports  will  not  be  accepted  after 
September  9th. 

All  field  work  must  be  taken  at  times  specified. 

Designs  and  specifications.  The  student  makes  in  connection  with  his 
thesis  work  working  (drawings  of  mine  cars,  skips  and  other  parts  of  mine 
equipment  that  are  usually  designed  and  made  on  the  ground. 

Mine  Surveying.  The  work  in  surveying  is  designed  solely  for  mining 
engineers.  In  the  sophomore  year,  second  semester,  the  work  consists  of 
the  elements  of  plane  surveying  with  special  reference  to  the  computations 
necessary. 
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Field  work  in  surveying  Course  I'll  I.  The  month  of  .August,  preceding 
the  opening  of  the  junior  year,  is  spent  in  the  practice  of  plane  surveyin.u. 
About  an  hour  per  day  is  given  to  lectures  or  recitations  and  the  remainder 
of  the  day  to  field  work. 

The  students  are  divided  into  squads  of  two  or  four,  and  each  is  required 
to  complete  the  following  exercises  and  surveys  : 

1.  Ranging 

2.  Chaining 

3.  Compass  reading 

4.  Determination  of  length  of  pace 

5.  Survey  of  a  large  area  by  pacing  and  hand  compass 

6.  Adjustment  of  hand  levels  and  practice  in  leveling 

7.  Adjustment  and  use  of  wye  levels 

8.  Adjustment  of  mining  transit 

9.  Reading  angles 

10.  Traverse  with  steel  tape 

11.  Azimuth  traverse  with  stadia 

12.  Survey  of  mining  claim  according  to  the  regulations  of  the  U.   S. 

Government 

13.  Measurement  of  earthwork 

14.  Laying  out  railroad  tangents,  curves  and  crossings 

Each  squad  must  provide  itself  with  a  12-foot  steel  tape,  graduated  to 
tenths. 

This  course  is  open  only  to  those  who  have  taken  Course  VII,  or  its 
equivalent,  and  is  part  of  the  work  of  junior  year. 

During  the  second  semester  of  the  junior  year  the  higher  theoretical 
work  in  plane  and  mine  surveying  and  mine  mapping  is  studied.  While 
visiting  the  mines  in  junior  year  a  survey  of  a  mine,  or  some  part  of  a 
mine  is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  furnished  students 
for  this  work. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing  extend 
through  the  first  semester  of  junior  year,  and  comprise  the  detailed  study 
of  ore  dressing  and  concentrating  machinery,  together  with  the  study  of 
typical  combinations  of  dressing  machines  as  found  in  the  several  mining 
districts  of  the  United  States. 

In  connection  with  the  theoretical  work^  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year,  experimental  work  in  ore  concentration  will  be 
conducted. 

COURSE  IN  MINING  ENGINEERING 

FRESHMAN  YEAR 

FIRST     SEMESTER 

Chemistry   (Chemistry  I)— 42  hours,  Professor  Nicholson 
Drawing  (Drawing  I) — 42  hours,  Professor  Kirchner 
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Mathematics  (Mathematics  I) — 5  hours,  Professor  Groat 

Mineralogy    (Geology   and  Mineralogy,    Mineralogy   I) — 42   hours,   Professor  Hall 
and  Dr.  Berkey 

SECOND    SEMESTER 

Assaying    (Metallurgy   I)    2  hours,   Professor  Appleby 

Assaying    Laboratory     (Metallurgy    I) — 42    hours,     Prof.    Appleby,     Mr.    Chris- 

tianson  and  Mr.  Pease 
Chemistry   (Chemistry  II) — 42  hours,  Professor  Nicholson 
Drawing   (Drawing  I) — 42  hours,  Professor  Kirchner 
*Mathematics   (Mathematics  II) —4  hours,  Professor  Groat 
Mineralogy    (Geology   and  Mineralogy,   Mineralogy   II) — 2  hours.   Professor   Hall 

and  Dr.  Berkey 

SOPHOMORE  YEAR 

FIRST     SEMESTER 

Chemistry   (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing    (Drawing  II) — 42   hours,    Professor   Kirchner 
Mathematics  (Mathematics  III) — 5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  III) — 3  hours,  Professor  Appleby 
Physics    (Physics   I) — 4  hours,    Professor  Jones 

SECOND    SEMESTER 

Chemistry    (Chemistry    V) — 42    hours,    Professor    Sidener 
Drawing    (Drawing  II) — 22  hours,   Professor  Kirchner 
Mathematics    (Mathematics   IV) — 5   hours,   Professor  Groat 
Metallurgy    (Metallurgy  IV) — 3  hours,  Professor  Appleby 
Mining  (Mining  I) — 4  hours,  Professor  van  Barneveld 
Plane  Surveying   (Mining  VIII) — 3  hours,  Mr.  McCarty 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

SUMMER  WORK— MONTH  OF  AUGUST 

Mine  Surveying  (Mining  IX) — 4  weeks,  Professor  van  Barneveld  and  Mr.  McCarty 

JUNIOR   YEAR 

FIRST     SEMESTER 

Geology  (Geology  and  Mineralogy,  Geology  I) — 2  hours,  Professor  Hall 

Mathematics    (Mechanics  I) — 5  hours,   Professor  Groat 

Mechanical   Laboratory    (Mechanical    Engineering   XXIII) — 22    hours,    Professor 

Kavanaugh 
Metallurgy  (Metallurgy  V) — 4  hours,  Professor  Appleby 
Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 

Petrography   (Geology  and  Mineralogy,  Geology  III) — 22  hours,  Dr.  Berkey 
Ore  dressing  (Mining  V) — 4  hours,  Professor  van  Barneveld 

SECOND    SEMESTER 

Mathematics   (Mechanics  II) — 5  hours,  Professor  Groat 

Mechanical   Laboratory    (Mechanical    Engineering    XXIV) — 22    hours,    Professor 

Kavanaugh 
Metallurgy   (Metallurgy  VI) — 4  hours,  Professor  Appleby 
Mine  Mapping   (Mining  X) — 32  hours,   Mr.   McCarty 
Mine  Surveying   (Mining  IX) — 3  hours,  Professor  van  Barneveld 

♦Twice   a   day   after   beginning  of   field   work 
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Mining  (Mining  1 1  >     .">  hours,  Professor  van  Barneveld 

Petrography   (Geology  and  Mineralogy,  Geology   VI)      22  hours,   I>r.  Berkey 

Steam  Engines   (Mechanical  Engineering  win     ii  hours,  Professor  Flather 

FIELD    WORK MONTH    OF    MAY 

Mining   (Mining  III)  \  (  Professor  van  Barneveld 

[  4  weeks   "I  l>roressor  Appleby,  Mr.  Christianson, 
Metallurgy    (Metallurgy  VIII))  (Mr.  McCarty,  Mr.  Tease 

SENIOR   YEAR 

FIRST     SEMESTER 

Chemistry  (Chemistry  XVI) — 42  hours,  Dr.  Frankforter 

Electric  Power   (Electrical  Engineering  V) — 32  hours,   Professor  Springer 

Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  IX) — 4  hours,  Pro- 
fessor Hall 

Mathematics   (Mechanics  III) — 4  hours,  Professor  Groat 

Mining  and  Mining  Engineering    (Mining  IV) — 5  hours,  Professor  van  Barneveld 

Ore   Testing    (Metallurgy   II) — 2   hours,   Professor  Appleby 

Ore  Testing  Laboratory  (Metallurgy  II) — 42  hours,  Professor  Appleby,  Mr. 
Christianson  and  Mr.  Pease 

TJiesis — 4  hours 

SECOND    SEMESTER 

Chemistry   (Chemistry  XX) — 42  hours,   Dr.  Frankforter 

Designs  and  Specifications   (Mining  VI) — 42  hours,  Professor  van  Barneveld 

Geology  (Special  Problems — Geology  and  Mineralogy,  Geology  X) — 22  hours,  Pro- 
fessor Hall 

Mechanical  Laboratory  (Mechanical  Engineering  XXVIII) — 22  hours,  Professor 
Kavanaugh 

Mining  and  Mining  Engineering   (Mining  IV) — 5  hours,  Professor  van  Barneveld 

Thesis — 4  hours 

DEPARTMENT  OF  METALLURGY 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction 
i£  given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products ;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assays  of  bullion  for 
fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.    A  large  well 

♦  ventilated  furnace  room  in  which  are  located  muffle  and  crucible  furnaces, 

and  another  room  of  similar  dimension  equipped  with  desks,  pulp  and  bead 

balances,  afford  accommodations  to  a  large  number  of  students.     Ores  of 

various  metals  of  known  value  are  given  the  students,  who  are  required  to 
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make  up  the  necessary  charges  and  submit  their  reports  in  detail.  This 
work  is  offered  to  students  completing  the  necessary  courses  in  mineralogy 
and  chemistry. 

The  Assay  Laboratories  are  located  in  the  new  School  of  Mines  Building 
and  consist  of: 

ist.  Preparation  room.  This  room  is  62  feet  long  by  36  feet  wide  and 
accommodates  66  students.  Here  samples  and  reagents  are  weighed 
preparatory  to  assaying.  Each  student  is  furnished  with  a  complete  set  of 
apparatus,  including  a  pulp  balance  for  individual  use.  All  operations  are 
therefore  conducted  with  the  greatest  economy  of  time  and  entirely  apart 
from  the  furnace  room.  The  separation  of  the  preparation  room  from  the 
furnace  room  is  of  greatest  importance.  Nearly  all  ores  are  crushed  and 
pulverized  by  suitable  machines  run  by  electric  motors.  Students  are  com- 
pelled to  pulverize  by  hand  a  minimum  number  of  samples,  thereby  saving 
much  time  for  extended  and  advanced  work  in  special  lines. 

2nd.  Furnace  room.  This  room  is  60  feet  long  by  42  feet  wide.  The 
high  ceiling  and  special  ventilation  provided  for  this  room  make  it  a  most 
comfortable  assay  furnace  room.  It  provides  for  the  accommodation  of 
twelve  (12)  double-decked  muffle  furnaces,  twenty-four  (24)  crucible  fur- 
naces and  twelve  (12)  gasoline  furnaces.  After  the  sample  has  been  placed 
in  a  suitable  vessel  for  fusion,  it  is  taken  to  the  furnace  room,  which  com- 
municates directly  with  the  preparation  room. 

3rd.  Balance  room.  This  room  is  31  feet  long  by  16  feet  wide.  In  this 
room  are  various  types  of  balances  for  accurately  weighing  gold  and  silver 
beads  and  bullion.  The  room  is  specially  lighted  by  electric  cove  lights 
from  the  ceiling.  The  balances  are  placed  on  heavy  brick  piers  which  are 
independent  of  the  walls  of  the  building. 

ORE   TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  connected 
with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department  where 
the  student  may  see  the  working  of,  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pan  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing  and 
oxidizing- chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as 
sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of  ore 
are  given  to  make  the  necessary  tests  upon  the  different  machines,  and  the 
students  report  the  best  method  of  treatment.  The  first  semester  of  senior 
year  is  devoted  to  instruction  and  laboratory  work,  and  is  required  of  stu- 
dents both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used   in  the 
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leading  ore  dressing  establishments  of  the  country.    It  is  here  that  students 

in  mining  and  metallurgical  engineering  get  the  requisite  practical  experi- 
ence. They  handle  all  machines  and  operate  on  sufficiently  large  amounts  of 
material  to  determine  the  methods  best  suited  to  a  given  ore  to  extract  the 
largest  amount  of  metal  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi,  be- 
tween the  Great  Northern  and  Northern  Pacific  railroads.  Located  at  this 
point  on  the  University  campus,  it  offers  the  very  best  facilities  for  both 
educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  plant  were  sufficient  to 
purchase  only  the  necessary  machinery,  the  business  men  of  Minneapolis 
generously  provided  a  suitable  building.  This  building,  94x66  feet,  is  built 
of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illustrate 
the  various  processes  of  ore  testing,  viz :  a  Bridgman  mechanical  sampler, 
size  B;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete;  a  pair  of 
12^x12  geared  rolls  complete;  a  four  compartment  spitzkasten ;  a  three 
compartment  Hartz  jig;  a  Collum  jig  complete  with  cone  for  driving;  a 
three  and  a-half  foot  Huntington  mill  complete ;  a  three  stamp  mill,  275- 
pound  stamps ;  a  five  stamp  mill,  850  pound  stamps ;  a  Challenge  automatic 
feeder  for  five-stamp  battery ;  a  suspended  Challenge  feeder  for  three-stamp 
battery ;  a  Tulloch  feeder  for  Huntington  mill ;  a  single  deck  buddle,  twelve 
feet  in  diameter;  a  four- foot  plain  belt  Frue  vanner ;  a  Cammett  concentra- 
tor; a  Hooper  pneumatic  concentrator;  a  Century  drop  motion  jig;  a  three- 
foot  amalgamating  pan ;  a  five-foot  settler ;  a  Bruckner  roasting  furnace, 
with  fire  box  on  wheels ;  a  chlorination  barrel ;  a  battery  tightener ;  a  two- 
horse  power  vertical  boiler;  a  steam  drying  pan;  three  trommels,  with  driv- 
ing arrangement  and  gears ;  a  one  thousand  pound  Reedy  elevator,  com- 
plete with  worm  gear ;  two  overhead  crawls,  each  with  eighty  foot  track ; 
one-ton  pulley  block;  a  quarter-ton  pulley  block;  a  scoop  car,  with  flat 
wheels ;  two  twenty  horse  power  electric  motors ;  three  MacDermott  auto- 
matic samplers,  etc. 

METALLURGY 

This  subject  is  well  illustrated  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  of  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works  which 
are  accessible.    The  work  in  metallurgy  extends  through  three  years. 
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COURSE  IN  METALLURGY 

FRESHMAN  YEAR 

FIRST     SEMESTER 

Chemistry  (Chemistry  I)— 42  hours,  Professor  Nicholson 
Drawing   (Drawing  I) — 42  hours,  Professor  Kirchner 
Mathematics    (Mathematics  I) — 5  hours,   Professor  'Groat 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I) — 42  hours,  Professor  Hall 
and  Dr.  Berkey 

SECOND    SEMESTER 

Assaying   (Metallurgy  I) — 2  hours,  Professor  Appleby 

Assaying  Laboratory  (Metallurgy  I) — 42  hours,  Prof.  Appleby,  Mr.  Christian- 
son,  and  Mr.  Pease 

Chemistry    (Chemistry   II) — 42   hours,   Professor  Nicholson 

Drawing    (Drawing  I) — 42  hours,  Professor  Kirchner 

*  Mathematics    (Mathematics  II) — 4  hours,  Professor  Groat 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  II) — 2  hours,  Professor  Hall 
and  Dr.  Berkey 

SOPHOMORE  YEAR 

FIRST     SEMESTER 

Chemistry   (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing    (Drawing   II) — 42   hours,    Professor   Kirchner 
Mathematics   (Mathematics  III) — 5  hours,  Professor  Groat 
Metallurgy   (Metallurgy  III) — 3  hours,   Professor  Appleby 
Physics    (Physics  I) — 4  hours.  Professor  Jones 

SECOND    SEMESTER 

Chemistry    (Chemistry  V) — 42  hours,   Professor  Sidener 
Drawing   (Drawing  II) — 22  hours,  Professor  Kirchner 
Mathematics   (Mathematics  IV) — 5  hours,  Professor  Groat 
Metallurgy   (Metallurgy  IV) — 3  hours,  Professor  Appleby 
Mining  (Mining  I) — 4  hours,  Professor  van  Barneveld 
Plane  Surveying    (Mining  VIII) — 3  hours,   Mr.  McCarty 
Physics    (Physics  I) — 4  hours,  Professor  Jones 

SUMMER  WORK— MONTH  OF  AUGUST 

Mine  Surveying  (Mining  IX) — 4  weeks,  Professor  van  Barneveld  and  Mr.  McCarty 

JUNIOR   YEAR 

FIRST     SEMESTER 

Geology   (Geology  and  Mineralogy,  Geology  I) — 2  hours,  Professor  Hall 

Mathematics   (Mechanics  I) — 5  hours,  Professor  Groat 

Mechanical   Laboratory    (Mechanical    Engineering   XXIII) — 22    hours.    Professor 

Kavanaugh 
Metallurgy   (Metallurgy  V) — 4  hours,   Professor  Appleby 
Mining   (Mining  II) — 5  hours,  Professor  van  Barneveld. 

Petrography   (Geology  and  Mineralogy,  Geology  III) — 22  hours,  Dr.   Berkey 
Ore  dressing   (Mining  VI) — 4  hours,  Professor  van  Barneveld 

♦Twice  a  day  after  beginning  of  field  work 
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SECOND    SBMBSTBH 

Mathematics  (Mechanics  in     .">  hours.  Professor  Groat 

Mechanical    Laboratory    (Mechanical    Engineering    XXIV)     22    hours,    Professor 

Kavanaugh 
Metallurgy  (Metallurgy  VI)     4  hours,  Professor  Appleby 
Mine   Mapping   (Mining  X)     32  hours,  Mr.   McCarty 
Mine  Surveying  (Mining  I X  >     ."»  hours.  Professor  van  Barneveld 
Mining  (Mining  11  1      5  hours,  Professor  van  Barneveld 
Petrography  (Geology  and  Mineralogy,  Geology  VI) — 2  hours.  Dr.  Berkey 
steam   Engines   (Mechanical   Engineering  XVII)-    2  hours,  Professor   Flather 

FIELD    M'ORK MONTH    OF    MAY 

Metallurgy   (Metallurgy  VIII)  J  ( Professor  van  Barneveld 

C    4  weeks    i  Professor  Appleby,  Mr.  Christianson, 
Mining  (Mining  III)  )  '     (Mr.  McCarty  and  Mr.  Pease 

SENIOR   YEAR 

FIRST     SEMESTER 

Chemistry    (Chemistry  XVI) — 42   hours,   Dr.   Frankforter 

Electric  Power  (Electrical  Engineering  V) — 32  hours.  Professor  Springer 

Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  IX) — 4  hours,  Pro- 
fessor Hall 

Mathematics   (Mechanics  III) — 4  hours.  Professor  Groat 

Mi  nine/  and  Mining  Engineering   (Mining  IV)  —5  hours,   Professor  van   Barneveld 

Ore  Testing    (Metallurgy   II) — 2   hours,   Professor  Applebv 

Ore  Testing  Laboratory  (Metallurgy  II)— 42  hours.  Professor  Appleby,  Mr. 
Christianson  and  Mr.  Pease 

Thesis — 4  hours 

SECOND    SEMESTER 

Chemistry    (Chemistry   XX) — 42   hours,    Professor  Nicholson 

Designs  and  Specifications   (Mining  VI) — 42  hours.  Professor  van  Barneveld 

Electro-Chemistry   (Chemistry  XVII) — 32  hours,  Dr.  Frankforter 

Electro-Metallurgy   (Metallurgy  VII) — 3  hours,  Mr.  Christianson 

Mechanical   Laboratory    (Mechanical    Engineering  XXVIII) — 22   hours,    Professor 

Kavanaugh 
Mining  and  Mining  Engineering    (Mining  IV) — 5  hours,  Professor  van  Barneveld 
Thesis — 4  hours 

COURSES  OF  INSTRUCTION 

COURSES  IN  CHEMISTRY 
Course  I.     Qualitative  analysis  Freshman  i. 

Lectures  and  laboratory  work.  The  course  includes  the  reactions  of  the 
metals  as  applied  to  their  separation  and  identification,  3  hours  lectures, 
5   hours   laboratory. 

Course  II.     Qualitative  analysis  Freshman  ii. 

Lectures  and  laboratory  work.  The  work  in  this  course  will  include  an 
examination  of  alloys,  minerals,  slags  and  other  compounds.  Open  to 
those  who  have  completed  course  I. 

Course  III.     Quantitative  analysis  Sophomore  i.  96  hours 

Lectures   and   laboratory   work.      The   course   includes   an   introduction   to 
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quantitative  and  a  beginning  of  gravimetric   analysis.       Open   to  those 
who  have  completed  course  II. 

Course  V.     Volumetric  analysis  Sophomore  ii,  96  hours 

Lectures   and   laboratory   work.     The   course   includes   an   introduction   to 
volumetric  determinations  with  a  discussion  of  standard  solutions  and 
the  necessary  stoechiometric  calculations.     Open  to  those  who  have  com- 
pleted course  III. 
Course  XVI.     Special  problems  Senior  i,  48  hours  or  more 

Laboratory  work.  The  course  includes  the  working  out  of  various  min- 
eralogical,  technological  and  metallurgical  problems.  Open  to  those  who 
have  completed  course  V. 

Course  XVII.      Electro-chemical  analysis  Senior  ii,  48  hours  or  more 

Lectures  and  laboratory  work.  The  course  includes  the  qualitative  and 
quantitative  separation  of  metals  by  electrolysis.  Open  to  those  who 
have  completed  course  XVI. 

Course  XX.     Iron  and  steel  analysis  Senior  ii,  48  hours  or  more 

Lectures  and  laboratory  work.  The  course  includes  the  rapid  determina- 
tion of  iron  by  the  various  methods,  as  well  as  the  determination  of 
associated  elements,  sulphur,  phosphorous,  silicon,  manganese,  carbon 
and  others.      Open  to  those  who  have  completed  course  V. 

Course  XXV.      Special  problems  Senior  ii,  48  hours  or  more 

Laboratory  work.  This  course  includes  work  on  ores  of  base  metals,  lime- 
stone, slags,  etc. 

COURSES  IN  DRAWING 
Course  I  Freshman  i,  ii,  [4]  238  hours 

(a)  Freehand  i,  [2]  68  hours 
Lettering,   geometric   forms   and  engineering  details   in   outline,    including 

working  sketches,  translations  and  the  elements  of  perspective. 

(b)  Mechanical  Freshman  i,  ii,  [2]   136  hours 
Conventional    methods,    lettering,    machine    and    structural    details    and 

standard  sizes  and  shapes, 
(c)  Descriptive  geometry  >.         ii,  [2]  34  hours 

Problems  relating  to  points,   lines,   planes,   solids,   interpenetrations,   sur- 
face of  revolution,   tangents  and  developments,  including  the  construc- 
tive geometry  involved.      Recitations  and  lectures. 
Course  II.  Sophomore  L  [4],  ii,  [2],  204  hours 

(a J  Descriptive  geometry 
Othographic,    isometric,    horizontal,    topographic,   oblique,   and   perspective 
projections,  shades  and  shadows,  line  shading  and  brush  tinting.     Open 
to  students  who  have  completed  course  I. 
(b)  Working  drawings 
Engineering   details,    assembly   drawings,    mechanical    movements,    tracing 
and  blue  printing.      Study  of  shop  methods  and  drafting  room  systems. 
Details  are  obtained  from  actual  machines  and  structures  as  far  as  pos- 
sible. 

COURSE  IN  ELECTRICAL  ENGINEERING 
Course  V.     Electric  power  Senior  i,  3  and  6  hours  per  week,  first  semester 

Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dyna- 
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mos,  motors  and  electric  lighting.     ::r>  lectures  and  is  hours  laboratory. 
Preparation  required:    physics,  course   1. 

COURSES   IN   GEOLOGI   AND   MINERALOGY 

MINERALOGY 

Course  I.      Central   mineralogy  Freshman  i,  ii. 

The  physical  and  chemical  characters  of  minerals  ;  a  study  of  the  native 
elements  and  the  ores  of  the  common  metals  ;  the  occurrence  and  asso- 
ciation of  economic   minerals. 

Descriptive  mineralogy  and  classification  ;  rock-forming  minerals  ;  genetic 
relationships  and  distribution. 

Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals  and 
the  application  of  chemical  and  blowpipe  analyses  to  the  determination 
of  species  :  an  introduction  to  the  methods  of  quantitative  blowpipe 
analyses :  special  topics ;  reference  reading  and  discussions.  Eight 
hours  a  week. 

Course  II.     Physical  mineralogy  Freshman  ii. 

An  introduction  to  crystallography  ;  physical  characters  of  greatest  service 
in  rapid  determination.  Hand  specimen  practice  preparatory  to  rock 
study.      Lectures  and  field  work.     Two  hours  a  week. 

Course  III.      Optical  mineralogy  Junior  ii. 

A  study  of  the  structure  of  crystals  and  crystal  grains.  An  application 
of  the  methods  of  determination  by  optical  properties  ;  the  use  of  the 
petrographers'  microscope,  embracing  the  elements  of  lithology.  Lec- 
tures and  laboratory  work.      Four  hours  a  week. 

GEOLOGY 

Course  I.     Physical  geology  Junior  u 

•1.  Geodynamics,  discussing  the  atmosphere,  water,  terrestrial  heat,  plants 
and  animals,  as  geological  agents.  2.  Structural  geology  explaining 
stratification,  displacements,  dislocations,  fractures,  induced  rock-struc- 
tures and  mineral  veins  in  their  relation  to  the  arrangement  of  ma- 
terials in  the  earth.  3.  Physiographic  geology,  pointing  out  the  more 
prominent  earth  features  and  discussing  their  origin,  significance  and 
the  agencies  affecting  them.  Field  excursions  are  required.  Scott's 
Introduction.     Two  hours  a  week. 

Course  III.     Petro graphical  geology  Junior  i. 

General  consideration  of  the  origin  and  occurrence  of  rocks,  i.  e.,  Pedo- 
genesis. The  structure  and  texture  of  rocks.  Preliminary  studies  of 
the  mineral,  physical  and  chemical  constitution  of  the  crystalline  rocks 
with  a  view  to  their  general  description.  Kemp's  Handbook  of  Rocks. 
Reference  reading  and  demonstrations.      Four  hours  a  week. 

Course  VI.     Petrography  Junior  ii. 

An  investigation  of  the  megascopic  and  microscopic  characters  of  crystal- 
line rocks  ;  a  discussion  of  their  crystalline  habit,  mineral  composition 
and  genetic  relations.  The  course  extends  into  an  examination  of  some 
Minnesota  groups  of  crystalline  rocks.  Practically  a  continuance  of 
course  III  of  mineralogy.  Laboratory,  with  lectures  and  reference  read- 
ing.     Fours  hours  a  week. 


28  The  University  of  Minnesota 

Course  IX.     Ore  deposits  Senior  i. 

History  of  mineral  discovery  and  development  in  the  Americas  ;  a  discus- 
sion of  the  origin  and  distribution  of  ore  deposits,  embracing  the  chemi- 
cal processes  involved  in  their  formation  and  subsequent  alterations.  A 
description  of  the  geology  and  mineralogy  of  ore  bodies,  particularly 
those  yielding  gold,  silver,  copper,  iron,  lead  and  zinc.  Kemp's  Ore  De- 
posits.     Four  times  a  week. 

Course  X.     Special  problems  Senior  ii. 

The  investigation  by  individual  students  of  particular  problems,  involving 
the  field  work  of  an  investigation  of  some  particular  formation  and  the 
laboratory  investigation  and  reading  incident  to  the  study  of  the  ma- 
terial collected.  The  methods  of  systematically  recording  and  inter- 
preting geological  and  mineralogical  data,  as  observed  in  the  field  ;  keep- 
ing of  notebook,  preparation  of  geological  maps,  profiles  and  sections 
will  be  taught.      Four  times  a  week. 

COURSES  IN  MATHEMATICS 
Course  I.     Algebra  and  plane  trigonometry  Freshman  i. 

Rational  integral  functions,  factors  and  roots  of  general  quadratic,  fac- 
tor and  remainder  theorems,  factors  and  values  of  /(x),  graphs,  cube 
roots  of  unity  and  factors  of  (a3.}-,b3.j-c3  — 3abc)  ,  progressions  and 
notation,  development  of  f(x)  and  undetermined  coefficients,  conver- 
gence, divergence,  equivalence,  exponential  theorem,  logarithmic  series 
and  logarithms,  summation  of  series,  derived  functions,  theory  of  equa- 
tions, trigonometric  ratios,  right  triangles,  general  definitions  of  func- 
tions, analytic  relations,  trigonometric  equations,  oblique  triangles. 
Five  hours  per  week. 

Course  II.  Algebra,  analytic  geometry  and  spherical  trigonometry  Freshman  ii. 
Permutations  and  combinations,  determinants,  systems  of  coordinates,  loci, 
straight  line,  transformation,  equations  of  the  conies,  limits,  areas  and 
limits  of  sums,  differentiation  and  integration  of  elementary  forms, 
spherical  formulae  and  solution  of  spherical  triangles.  Four  hours  per 
week.     Preparation,   course   I. 

Course  III.     Analytic  geometry  and  infinitesimal  analysis  Sophomore  i. 

Properties  of  the  conies,  equation  of  2nd  degree,  higher  plane  curves,  co- 
ordinates in  space,  point,  plane,  straight  line,  quadric  surfaces,  re- 
view of  nature  of  differentiation  and  integration,  elementary  forms, 
geometric  applications,  successive  derivatives,  expansion  of  functions, 
indeterminate  forms,  rates,  partial  derivatives,  maxima  and  minima, 
change  of  variable,  applications  to  analytic  geometry.  Five  hours  per 
week.     Preparation  course  II. 

Course  IV.     Differential  and  integral  calculus  Sophomore  ii. 

Applications  continued,  rational  fractions,  rationalization,  formula?  of 
reduction,  multiple  integration,  various  systems  of  coordinates,  approx- 
imate integration,  some  differential  equations  of  mechanics.  Five  hours 
per  week.     Preparation  course  III. 

COURSES  IN   MECHANICS 

Course  I.     Statics  and  mechanics  of  materials  Junior  i. 

Mathematical   conditions  of  equilibrium,   frames,   theory  of  elasticity,  de- 
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sign  for  beams   shafts,  boiler  plates,  etc.     Five  bours  per  week.     Prepai 
atlon,  mathematics   iv  and  physics. 

Course  II.     Kinetics  and  hydraulics  Junior  ii. 

Motion  of  rigid  bodies  ;  numerous  problems  in  work,  power,  energy,  fric- 
tion,  and  hydraulics.     Five  hours  per  week.      Preparation,   course   I. 

Course   III.      Tlufmodynamics    and   prime   movers  Senior  i. 

Properties  of  steam,  perfect  gases,  heat  engines,  water  power,  theory  of 
turbines.      Four   bours.      Preparation,   course    II. 

COURSES   IN   MECHANICAL  ENGINEERING 
Course  XVII.     Steam  engine  Junior  ii,  36  hours 

Mechanics  of  the  steam  engine.  Work  in  the  cylinder  ;  effect  of  recipro- 
cating parts ;  steam  distribution.  Mechanism  of  steam  engiues.  A 
study  of  the  details  of  modern  steam  engines.  Valves  and  valve  gears 
A  study  of  the  slide  valve,  link  motions  and  other  reversing  gear;  au- 
tomatic cut-off  gears  and  the  Zeuner  diagram.  The  steam  engine  indi 
cator.  Principles  and  operation  of  the  instruments,  indicator  rigging  ; 
indicator  cards  ;  compounding.  Preparation,  course  I  in  applied  mechan- 
ics.    Two  hours  a  week. 

Course  XXIII.     Strength  of  materials  Junior  i,  72  hours 

Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron, 
steel,  brass,  copper,  belting,  chains,  beams,  brick  and  stone.  Prepara- 
tion, course  I  applied  mechanics.     Four  hours  a  week. 

Course  XXIV.     Mechanical  laboratory  Junior  ii,  72  hours 

Continuation  of  course  XXI  ;  also  exercises  in  valve  setting,  indicator 
practice,  calibration  of  steam  gauges,  efficiency  of  screws  and  hoists. 
Preparation,  course  XVI.     Four  hours  a  week. 

Course  XXVIII.     Mechanical  laboratory  Senior  ii,  72  hours 

Hydraulic  measurements.  Calibration  of  tveirs,  nozzlesr  meters  and  other 
hydraulic  apparatus  ;  calorimetry  ;  tests  of  pumps,  engines  and  boilers. 
Open  to  students  who  have  completed  course  XXIV.     Four  hours  a  week. 

COURSES   IN   METALLURGY 
Course  I.     Assaying  Freshman  ii. 

Determination  of  values  of  the  ores.  Lectures,  recitations  and  laboratory 
work.  Open  to  those  who  take  courses  I,  II,  III,  chemistry,  and  have 
completed  courses  i,   ii,   mineralogy. 

Course  II.     Ore  testing  Senior  i. 

Determination  of  methods  of  ore  treatment.  Lectures  and  practical  work. 
Open  to  those  who  have  completed  course  I  and  mining  course  V.  » 

Course  III.     General  metallurgy  and  metallurgy  of  iron  Sophomore  i. 

Including  the  subjects  of  combustion,  fuels,   refractory  material  and  fur- 
naces.    Lectures  and  recitations  on  metallurgy  of  iron.     Open  to  those 
who   have   completed   course    I. 
Course  IV.     Metallurgy  of  icrought  iron  and  steel  Sophomore  ii. 

Lectures  and  recitations.  Open  to  those  who  have  completed  course  III. 
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Course  V.     Metallurgy  of  the  precious  metals  Junior  i. 

Gold,  silver  and  platinum.  Lectures  and  recitations.  Open  to  those  who 
have  completed  course  IV. 

Course  VI.     Metallurgy  of  the   base  metals  Junior  ii. 

Associated  with  precious  metals,  including  lead,  cooper,  etc.     Lectures  and 
recitations.     Open  to  those  who  have  completed  course  V. 
Course  VII.     Electro-metallurgy  Senior  ii 

Lectures  and  recitations.  Open  to  those  who  have  completed  course  VI. 
Course  VIII.     Field  work  in  metallurgy  Junior  i. 

Conference  and  reports.     Last  four   weeks    of   semester.       Open   to  those 
who   have   completed  course  VI. 
Course  IX.     Designs  and  specifications  Senior  ii. 

Supplementing  thesis. 

COURSES  IN  MINING 
Course  I.     Explosives,  blasting,  air  compressors,  etc.  Sophomore  ii. 

Pour  hours  a  week. 
Course  II.     Mining  Junior  i,  ii. 

Mode  of  occurrence  of  ore  bodies  ;  prospecting,  shaft-sinking,  tunneling, 
drifting,  stoping,  timbering.  Methods  of  metal  mining.  Methods  of 
coal  mining.     Hydraulic  mining.     Five  hours  a  week. 

Course  III.     Field  work  Junior  ii. 

Practice  in  mine  surveying  and  field  geology,  studying  in  mines.  Open  to 
those  who  have  completed  courses  I,  II.  Last  four  weeks  of  the  sem- 
ester. 

Course  IV.     Mining  and  Mining  Engineering  Senior  i,  ii. 

Mine  management.  The  examination  of  a  mining  property.  Sampling  ore 
reserves,  etc.  Mine  accounts.  Mine  accidents.  Mining  law.  Mining 
machinery,  underground  transportation,  hoisting,  pumping  and  venti- 
lation. Electricity  applied  to  mining.  Open  to  those  who  have 
completed  course  III.     Five  hours  a  week. 

Course  V.     Ore  dressing  Junior  i. 

Mechanical  preparation  of  ore  for  the  market,  for  metallurgical  treat- 
ment, etc.     Four  hours  a  week. 

Course  VI.     Designs  and  specifications  Senior  ii. 

Designs  of  mine  cars,  skips,  head-frames,  etc.,  in  connection  with  thesis 
work.  Open  to  those  who  have  completed  Senior  I.  Eight  hours  a 
week. 

Course  VII.     Plane  surveying  Sophomore  i. 

Computation,  platting,  with  special  reference  to  mine  surveying.  Twice  a 
week. 

Course   VIII.     Field  work  Junior 

Practice  in  plane  surveying  during  the  month  of  August,  with  special  ref- 
erence to  mine  surveying.    Open  to  those  who  have  completed  course  VII. 
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CotM.se    IX.      Mine  Surveying  Junior  ii. 

Computations,    methods,   etc.       Open  to  those   who  have   completed  courses 
VII   and   IX.     Three  times  a  week. 
Course  X.      Mine  mappinij  Junior  ii. 

Six  hours  a  week. 

COURSE  IN  PHYSICS. 


Course  I.      General  pliysks 

Experimental  lectures  and  laboratory  work. 
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SENIORS— 11. 


Cohen,   Samuel  William,   St.  Paul. 


Smith,   Franklin   Wheaton,  St.    Paul. 


Field,  Edward  Morse,  Jr.,  New   York  City.     Sowle,    Lawrence    Kimble,    Minneapolis. 


Flynn,  John  Gerald,  Lake  City. 
Hoard,  Harold  Joseph,  Red  Wing. 
Johnson,    Ralph   I.,    Minneapolis. 
Rait,   Donald  McKinnon,  Minneapolis. 


Truesdell,  William  Howard,  St.  Paul. 
Whiteley,  Eugene  Edgerton,  Brainerd. 
Winther,    Arno,   Fergus  Falls. 


JUNIORS— 17. 


Bass,  Samuel  Thayer,  St.  Paul. 
Bowman,   Frank   Atherton,   Minneapolis. 
Brosious,    Harold   I.,    Stillwater. 
Calhoun,   Allan  B.,    Minneapolis. 
Devereaux,    Francis   Cyril,    Minneapolis. 
Donaldson,    A.   Hazeltine,   Minneapolis. 
Edmonds,   Frank  Norman,   Minneapolis. 
Hale,   Will  Hammond,  Minneapolis. 
Houlton,   Lewis  K.,   Elk  River. 


Kingston,   Merton  Stephen,   Eveleth. 
Kuehn,    Amor    Frederick,    Minneapolis. 
McCarty,   Andrew   Leonard,   Good  Thunder. 
Merritt,   Lucien,   Duluth. 
Rohr,  Carl  von,  Winona. 
Schrader,  Erich  Julius,  St.   Paul. 
Shonts,    Sydney  Latham,   Fergus  Falls. 
Squyer,    Dewey   Charles,    Minneapolis. 


SOPHOMORES— 31. 


Angst,   Henry  H.,   Minneapolis. 

Barnes,   Charles  Warrington,   Leavenworth, 

Kansas. 
Boardman,    Donald,   Minneapolis. 
Chamberlain,   Will  Owens,   Denver,   Colo. 
Crandall,   Roy  Lewis,  Duluth. 


Curry,   Duncan   Ellsworth   H.,   Spring   Valley, 

Wis. 
Field,   Thorold   Farrar,    New  York  City. 
Gulick,  J.  Hervey,  Oronoco. 
Howes,   Frank  Twombly,  St.   Paul. 
Hurd,    Edward   French,    Minneapolis. 


Crocker,  Donald  Martin,  Mt.  Clemens,  Mich.  Keil,   Otto  Gustave,   St.    Paul. 
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Keller,    Orrin    Edwin    Martin,    Minneapolis. 
Lippitt,    Chester    Burdette,    Duluth. 
Lytzen,   Walter   William,    St.    Paul. 
McKay,    Henry    Sinclair,    Brainerd. 
Mella,    Ralph,    St.    Paul. 
Merriam,    Robert    Stanley,    Minneapolis. 
Merrick,    Gale    Clifford,    St.    Paul. 
Minder,   Emil  George,   St.   James. 
Neustadt,    Berthold   Robert,    LaSalle,    111. 
Penhoel,   Louis,    St.    Paul. 


Rawson,   Horace  Cole,   Fergus  Falls. 
Robertson,   John  James,    Fergus   Falls. 
Sherman,    Ira   Washington,   Fergus  Falls. 
Wallace,    George   Watson,    Jr.,    Duluth. 
Weeks,    Allan   Lydiard,   Minneapolis. 
Wheeler,    Walter    Hall,    Minneapolis. 
Wilkinson,   Paul   Harris,    Crookston. 
Yates,   Ralph  Pierce,  Jr.,   Tracy. 
Ziesmer,   Ralph  A.,   Fergus  Falls. 


B^RESHMAN   CLASS — 51. 


Bogart,    John   Henry,    Minneapolis. 
Bottenfleld,    Drake,    Minneapolis. 
Bradley,    Ralph   Dawson,  Duluth. 
Brandt,   John,   St.   Paul. 
Carleton,   Edward' Jones,    Minneapolis. 
Clark,    William   Morrow,    Minneapolis. 
Cullyford,    James   Alexander,    Duluth. 
Davies,    Robert   William,    Minneapolis. 
Davy,    Jesse  John,    Stewart. 
Decker,   Max  Howell,    Menomonie,    Wis. 
Dorr,    William   Grey,    Minneapolis. 
Edgerton,    Erastus    Ralph,    Minneapolis. 
Fisher,    Frank    L.,    Duluth. 
Harrington,    Guy   Pembroke,    Hutchinson. 
Haynes,    Francis   Rea,   Minneapolis. 
Houck,    Clarence    Albert,    Preston. 
Houston,    George    Russell,   Grand   Rapids, 

Michigan. 
Hovland,   Joseph  T.,    Zumbrota. 
Hyde,   Lawrence  Percy,   Minneapolis. 
Irsfeld,   James  B.,   Minneapolis. 
Ives,   Lee  Emmett,   Minneapolis. 
James,    James   Spier,    LaCrosse,    Wis. 
Johnson,    Karl    Oscar,    Minneapolis. 
Kinney,   Robert  Couch,   Astoria,   Ore. 
Kurtzman,   Paul  Starr,   Rochester. 
Lowe,    John  Marco,   St.   Paul. 


Lowy,    Milton    Henry,    Minneapolis. 
McCollom,   Charles  Rolfe,   Minneapolis. 
McOuat,    Raymond  Arthur,   St.    Peter. 
Maynard,    Major   John    Humphrey,    Minneapo- 
lis. 
Millspaugh,    Mark   Gillespie,    Little   Falls. 
Moenke,    William   Fred,   Joel. 
Morgan,    Charles,    Zumbrota. 
Murphy,    Charles  J.,    Northfield. 
Noehl,    Bertley   F.,   Kasson. 
Noerenberg,   August  C,   Minneapolis. 
Nye,    Charles   W.,    Minneapolis. 
O'Connor,    Edward  Silvester,    Highwood. 
Olund,   Henning  Ekstrom,   St.   Paul. 
Parks,    Edward   Kay,    Brainerd. 
Roed,    Olaf,    Minneapolis. 
Rose,    William   Anderson,    Duluth. 
Schmidt,   Carl  Edgar,    St.   Paul. 
Smith,   Edward  Wilson,   Minneapolis. 
Snyder,   Sidney  Olmstead,   Minneapolis. 
Steele,    Charles  Whyte,   Minneapolis. 
Street,    Claude    Winship,    Northfield. 
Weisel,    George    Ferdinand,    Minneapolis. 
Wiest,    Michael   Andrew,    New   Rome. 
Willis,   Arthur,  Janesville. 
Yerxa,    Ernest  Lee,   Minneapolis. 
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University  Calendar,  1904-1905 


FIRST  SEMESTER 


AUGUST           30    T  Entrance   examinations   and   registration 

31    W  Entrance   examinations   and   registration 

SEPTEMBER    I    T  Entrance   examinations   and   registration 

2  F  Entrance   examinations   and   registration 

3  S  Entrance  examinations  and  registration                i  w 

5  M  Examinations  end  and  registration  completed 

6  T  Classes  called  for  regular  work 

10    S     2  w 

15    T  (First  College  classes  organized,  1869.) 

17    S     3  w 

24    S     4  w 

OCTOBER  1    S     5  w 

8    S     6  w 

15  S     7  w 

22    S     8  w 

29    S     9  w 

NOVEMBER     5    S     10  w 

12    S 11  w 

19    S 12  w 

24  T  Thanksgiving  Day.     Holiday 

26    S     13  w 

DECEMBER      3    S 14  w 

6  T  Annual  Meeting  of  the  Board  of  Regents 

10    S     15  w 

17    S    Holiday  recess  begins    (no  classes) 16  w 

25  S  Christmas  Day 
JANUARY         1    S  New  Year's  Day 

3    T  Work  resumed  in  all  departments 

7  S     17  w 

14    S     18  w 

16  M  Semester  examinations      I  and  II  hour  work 

17  T  Semester  examinations      III   and  IV  hour  work 

18  W  Semester  examinations      V  and  VI  hour  work 

19  T  Semester  examinations      VII  and  VIII  hour  work 
21    S 19  w 


SECOND   SEMESTER 

JANUARY       24  T    Second  Semester  begins— Classes  railed  for  regular 
work 

28  S     1  w 

FEBRUARY      4    S     2w 

11  S     3  w 

12  S    Lincoln's  Birthday 

18    S  University     Charter,     1868.     General     Sibley     died, 

1891    4  w 

22   W  Washington's  Birthday 

25    S     5  w 

MARCH  4S     6w 

11    S     7  w 

18    S     8  w 

25    S     9  w 

APRIL  1    S     iow 

8    S     11  w 

15    S     12  w 

22    S     13  w 

29  S     14  w 

MAY  6    S     15  w 

13  S     16  w 

20    S     17  w 

22  M  Semester  examinations      I  and  II  hour  work. 

23  T  Semester  examinations      III  and  IV  hour  work. 

24  W  Semester  examinations      V  and  VI  hour  work. 

25  T  Semester  examinations     VII  and  VIII  hour  work. 
27    S  18  w 


SUNDAY 

MONDAY  May  29 

TUESDAY  May  30 
WEDNESDAY  May  31 
THURSDAY      June    i 

FRIDAY 


COMMENCEMENT  WEEK 

May  28    Baccalaureate  Service 

Senior  Class  Exercises 

Senior  Promenade 

Alumni  Day 

Commencement    Day — The    Thirty- third    An- 
nual Commencement 
June  2    Summer  Vacation  Begins 


PROGRAM  OF  ENTRANCE  EXAMINATIONS,  SEPTEMBER,  1904 


The  College  of  Science,  Literature  and  the  Arts 

The  College  of  Engineering  and  the  Mechanic  Arts 

The   School   of   Mines 

The    College    of    Law 


The  number  placed  after  the  subjects,  when  given,  indicates  the  room 
in  which  the  examinations  will  be  held. 

Subjects  for  admission 
Day  Hour  to  the  freshman  class. 

Tuesday,  August  30,     8:00-10:30      fEnglish  Classics 13 

10:45-  1:15      *English  Composition 1 

2:30-  5:00      *Elementary  Algebra 22 

Wednesday,  Aug.  31,  8 :00-10 :30      *Higher  Algebra  22 

10 :45-  1:15      *Plane  Geometry 22 

2:30-  5:00      *Solid  Geometry 22 

Thursday,  Sept.  1,        8:00-10:30      fAll  History  Subjects 17 

f  Civics    16 

f  Political  Economy  16 

10:45-  1:15      *German 21 

•French    '. 28 

2:30-  5:00       *Latin  Grammar 4 

Friday,  September  2,    8 :00-10:30      *Greek   25 

•Caesar 4 

fEnglish  Literature  13 

10:45-  1:15      *Cicero    4 

•Vergil    4 

2:30-  5:00      §Chemistry   

••Physics   

Saturday,   Sept.   3,        8:00-10:00      $Botany 29 

jZoology    35 

•Astronomy   B 

10:45-  1:15      ^Geology    18 

jf Physiography   18 

2:30-  5:00      HDrawing   24 

flShop  Work  

•Main    Building;    fLibrary    Building;    JPillsbury    Hall;    JChemical 
Laboratory;  **Armory;  HThe  Shops. 
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Thb  University  of  Minnesota  comprises  the  following  named   colleges,   schools 

and  departments: 
Thb  Graduate  Department 

The  College  of  Science.  Literature  and  the  Arts 
The  School  of  Analytical  and  Applied  Chemistry 
The  College  of  Engineering  and  the  Mechanic  Arts 
The  School  of  Mines 
The  Department  of  Agriculture,  including — 

the  College  of  Agriculture 

the  School  of  Agriculture 

the  Dairy  School 

the  Short  Course  for  Farmers 
The  College  of  Law 
The  Department  of  Medicine,  including — 

the  College  of  Medicine  and  Surgery 

the  College  of  Homeopathic  Medicine  and  Surgery 

the  College  of  Dentistry 

the  College  of  Pharmacy 
The  Regents  of  the  University  have  also  entrusted  to  their  charge 
The  Experiment  Station,  including — 

the  Main  Station  at  St.  Anthony  Park 

the  Sub-Station  at  Crookston 

the  Sub-Station  at  Grand  Rapids 
The  Geological  and  Natural  History  Survey 
The  Graduate  Department.     In  each  of  the    colleges,  except  that  of  medicine, 
there  are  advanced  courses  of  study  leading  to  second  degrees.     These  courses   are 
open  to  graduates  of  any  reputable  college  upon  presentation  of  diploma. 

In  the  College  of  Science,  Literature  and  the  Arts,  there  is  a  four-years 
course  of  study  leading  to  the  degree,  bachelor  of  arts.  The  work  of  the  first  two 
years  is  elective  within  certain  limitations  as  to  the  range  of  subjects  from  which 
the  electivi-s  are  to  be  chosen.  The  work  of  the  lasf  two  years  is  entirely  elective. 
The  course  is  so  elastic  that  it  permits  the  student  to  make  the  general  scope 
of  the  course,  classical,  scientific  or  literary,  to  suit  the  individual  purpose. 

The  School  of  Analytical  and  Applied  Chemistry,  offers  two  four-year 
courses  of  instruction  in  chemistry,  one  mainly  analytical  the  other  applied.  The 
degree  of  bachelor  of  science  (in  chemistry)  is  conferred  upon  those  who  com- 
plete either  course  in  a  satisfactory  manner. 

A  Summer  School  for  Teachers.  A  six-  weeks'  course  of  instruction  is  offered,  in 
various  University  subjects,  for  those  whose  school  duties  prevent  them  from 
taking  the  regular  University  courses 


The  College  op  Engineering  and  thb  Mechanic  Arts  offers  courses  of 
study,  of  four  years  each,  in  civil,  mechanical,  electrical  and  municipal  engineering 
leading  to  the  degrees  or  civil,  mechanical,  electrical  and  municipal  engineer.  This 
college  offers  a  four  years  course  of  study  in  science  and  technology  leading  to  the 
degree  of  bachelor  of  science,  with  an  additional  year  leading  to  the  engineer's 
degree  in  any  one  of  the  various  lines  offered  in  the  college.  This  college  also  offers 
graduate  work  leading  to  the  degree  master  of  science. 

The  School  of  Mines  offers  a  four-years  course  of  study  in  mining  and 
metallurgy  upon  completion  of  which  the  degrees,  engineer  of  mines  and 
metallurgical  engineer,  are  conferred. 

The  College  of  Agriculture  offers  a  four-years  course  in  agriculture.  The 
degree  of  bachelor  of  agriculture  is  conferred  on  completion  of  the  course.  Students, 
in  this  college  may  specialize  along  the  line  of  forestry  or  home  economics  and 
secure  the  degree  bachelor  of  agriculture  (in  forestry  or  in  home  economics). 

The  School  of  Agriculture  offers  a  three-years  course  of  study  and  is  a 
training  school  for  practical  farm  life  and  in  domestic  economy.  The  college  of 
agriculture  is  open  to  graduates  of  this  school  who  have  completed  the  fourth 
year  of  work  required  for  admission  to  the  college. 

The  Dairy  School  offers  practical  instruction  in  dairying  to  those  who  are 
actually  engaged  in  the  manufacture  of  butter  and  cheese. 

The  Short  Course  for  Farmers  is  designed  to  be  of  the  greatest  help  possible 
to  those  actually  engaged  in  farming. 

The  College  of  La.w  offers  a  three-years  course  of  instruction  leading  to  the 
degree  of  bachelor  of  laws.  There  is  an  evening  class  provided  in  this  college. 
Graduate  work  leading  to  the  degrees,  master  of  laws,  and  doctor  of  civil  law, 
is  offered. 

The  College  of  Medicine  and  Surgfry  and  The  College  of  Homeopathic 
Medicine  and  Surgery  offer  four-year  courses  of  study  of  nine  months  each. 
Upon  completion  of  either  of  the  prescribed  courses  the  degree,  doctor  of  medicine 
is  conferred. 

In  the  colleges  of  science,  literature  and  the  arts,  of  medicine  and  surgery,  and' 
homeopathic  medicine  and  surgery,  there  has  been  established  a  combined  course 
of  six  years  leading  to  the  degrees  of  bachelor  of  science  and  doctor  of  medicine. 

The  Collbge  of  Dentistry  offers  a  four-years  course  of  study  of  nine  months 
each.  Upon  completion  of  the  prescribed  course  the  degree  of  doctor  of  dental 
surgery  is  conferred. 

The  College  of  Pharmacy  offers  a  two-  or  three-years  course  of  study  leading 
to  the  degree  of  pharmaceutical  chemist.  This  college  also  offers  graduate  work 
leading  to  the  degrees,  mister  of  pharmacy  and  doctor  of  pharmacy. 

Special  Courses.  In  each  of  the  colleges,  students  of  an  advanced  age  and 
adequate  preparation  are  permitted  to  pursue,  under  the  direction  of  the  (acuity, 
one  or  two  distinct  lines  of  study. 

The  University  offers  no  correspondence  courses. 
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ADMISSION 


Examinations  for  admission  will  be  held  at  the  beginning 
of  the  year.     See  calendar  and  program  of  examinations. 

No  student  will  be  registered  for  first  semester's  work 
after  September  19th,  1904,  and  second  semester's  work  after 
February  6th,  1905. 

All  applicants  should  present  themselves  to  the  registrar, 
who  will  furnish  them  with  application  blanks  and  directions 
covering  examinations  and  registration. 
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GENERAL  REGULATIONS  GOVERNING  ADMISSION 


I.  Students  will  be  admitted  to  the  freshman  class  on  pass- 

ing the  regular  entrance  examinations. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than 

three  half-year  subjects,  or  their  equivalent. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be 

admitted  without  examination,  provided — 
(r)  That  the  school  maintain  a  full  four-year  course  of 
high  school  work. 

(2)  That  the  applicant  present  to  the  registrar  the  prin- 
cipal's certificate  showing  the  satisfactory  completion 
of  all  the  studies  required  for  admission  to  the  desired 
University  course. 

IV.  Graduates  of  Minnesota  State  high  schools  who  are  de- 

ficient in  not  more  than  three  half-year  subjects  or  their 
equivalent,  may  be  excused  from  entrance  examinations 
in  such  subjects  as  the  enrollment  committee  may  de- 
cide; such  candidates  should  present  themselves  to  that 
committee  not  later  than  Tuesday  of  examination  week. 

V.  Graduates  of  Minnesota  State  high  schools  whose  prin- 

cipal's certificate  shows  them  to  be  deficient  in  more 
than  three  half-year  subjects  or  their  equivalent,  even 
though  they  have  made  such  additional  preparation  as 
they  deem  necessary,  must  take,  nevertheless,  the  regu- 
lar entrance  examination  in  all  subjects,  as  provided  in 
sections  I  and  II  unless  excused  by  vote  of  the  faculty; 
and  persons  wishing  to  present  reasons  for  such  excuse 
should  report  to  the  enrollment  committee  not  later 
than  Tuesday  of  examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal 

schools  will  be  admitted  upon  the  same  terms  as  grad- 
uates of  State  high  schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  super- 

vision of  the  State  High  School  Board,  but  requiring 
for  graduation  a  four-year's  course,  exclusive  of  the 
common  school  branches,  conforming  essentially  in  dis- 
tribution of  time  to  the  entrance  requirements  of  at 
least  one  of  the  University  courses,  will,  upon  applica- 
cation,  be  inspected  by  a  committee,  and,  after  favor- 
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able  recommendation,  may  be  accredited  by  the  faculty 

in  all  respects  as  are  the  state  high  schools,  provided — 
(i)  That  the  school  be  open  to  inspection  at  any  time 
by  the  University  ; 

(2)  That  it  take  such  supplementary  examinations  as 
may  be  prescribed  from  time  to  time. 

VIII.  Graduates  from  schools  in  other  states,  whose  diplomas 
admit  to  reputable  colleges  in  the  state  in  which  the 
school  is  located,  will  be  received  subject  to  the  regu- 
lations that  apply  to  graduates  of  Minnesota  State  high 
schools. 

IX.  Applicants    from    schools   not   coming    within    any   of   the 

above  classes  must  take  the  regular  entrance  examina- 
tions or  present  State  High  School  Board  certificates. 

On  and  after  August  30,  1904,  every  person  admitted  to  the 
University  shall  be  examined  in  reading,  writing,  spelling  and 
composing  the  English  language,  and  all  who  fail  to  obtain  a 
grade  of  seventy-five  per  cent,  shall  be  required  to  pursue  a 
course  of  instruction  to  be  provided,  and  no  person  shall  ever 
receive  any  diploma  or  other  certificate  of  merit  or  proficiency 
until  he  shall  have  passed,  such  examination  and  obtained  the 
specified  credit. 

In  all  cases  the  faculty  reserves  the  right  to  require  a. 
student  to  take  supplementary  examinations  if  he  does  not  sus- 
tain himself  creditably  in  his  course. 

The  enrollment  committee  will  meet  every  day  duri'ng  the 
week  commencing  Sept.  1st,  in  School  of  Mines  Building  at  9 
o'clock  a.  m. 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FRESH- 
MAN CLASS 

N.  B. — Time  element,  as  indicated  with  each  subject,  is  essen- 
tial 

A  three  years'  course  of  reading  in  English  classics 

English  Composition,  one  year 

Algebra,  elementary,  one  year 

Algebra,  higher,  one-half  year 

Geometry,  plane,  one  year 

Geometry,  solid,  one-half  year 

In  addition  to  the  above  named  required  subjects,  for 
which  no  substitutes  will  be  accepted,  the  student  shall  present 
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evidence  of  having  completed  work  in  any  of  the  following 
subjects,  entitling  him  to  eight  year-credits. 

Astronomy 

Botany 

Chemistry 

Drawing 

English 

Latin  element 

Literature 
French 

Grammar 

Literature 

Geology 
Greek 

Grammar 
Anabasis 
German 
Grammar 
Literature 

History 

Greece  and  Rome 
England 
Modern 
Medieval 
Senior  American 

Latin 

Grammar 

Caesar 

Cicero 

Vergil 
Physics 
Physiography 
Political  Economy 
Shopwork 
Zoology 

SYLLABUS 

The  following  statements  indicate,  in  a  general  way,  the 
grqfeid  expected  to  be  covered  in  the  study  of  the  various  sub- 
jects accepted  for  admission. 
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En<ilish  Classics  (three  years  averaging  not  less  than  three  hours  per  week) 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  part 
of  preparatory  schools,  the  requirements  In  Bnglish  arc  outlined  below 
somewhat  In  detail.  Where  texts  are  mentioned,  they  are  merely  suggestive 
and  not  arbitrary.  Equivalents  will  be  accepted  In  lieu  of  any  of  the  texts 
mentioned. 
English    Classics — (a) 

A  critical  reading,  in  class,  of  English  masterpieces,  with  composition  work 
based  upon  the  same.  The  following  lists  are  suggested  as  well  adapted  for 
such  study. 

Shakespere,  "Macbeth  ;"  Milton,  "Paradise  Lost,"  books  i  and  n ;  Burke, 
"Conciliation   with   America  ;"    Caiiyle's  essay   on   "Burns." 

In  the  study  of  these  works  the  student  should  come  to  know  the  leading 
facts  connected  with  the  author  and  his  time  ;  he  should  be  familiar  with 
the  subject  matter  of  the  work  ;  thoroughly  at  home  with  the  story  ;  and 
have  a  clear  idea  of  the  form  and  structure  of  the  work. 

The  teacher  should  call  for  frequent  written  exercises  such  as  will  naturally 
suggest  themselves.  For  instance,  in  "The  Merchant  of  Venice,"  the  fol- 
lowing are  among  the  topics  that  might  be  suggested  : 

The  historical  setting  of  the  play  ;  the  Jew  in  Europe,  as  depicted  by  the  play  ; 
Shakespere's  purpose  in  the  character  of  Shylock — to  make  him  hateful  or 
an   object   of   pity.     Portia's   judgments ;    the   comparison    of   certain   char- 
acters. 
English  Classics — (&) 

A  less  critical  knowledge  of  other  standard  or  classic  works  which  may,  per- 
haps be  read  by  the  student  at  home,  with  written  reports  and  brief  oral 
discussions  in  class.  Somewhat  greater  latitude  is  to  be  allowed  here.  The 
following  works  are  noted  as  indicative  of  the  minimum  amount  of  work 
expected : 

At  least  two  of  Shakespere's  plays,  besides  the  one  studied  critically. 
One  of  Irving's  works. 
One  of  Hawthorne's  novels. 
Stevenson's  "The  Black  Arrow." 
One  of  Webster's  orations. 
English  Composition  and  Rhetoric  (one  year) 

Candidates  are  expected  to  show  a  familiarity  with  the  principles  and  tech- 
nical terms  in  ordinary  high  school  texts  upon  the  subject,  whether  acquired 
by  the  direct  study  of  such  texts  or  mainlv  by  the  study  of  selected  English 
masterpieces.  It  should  not  be  forgotten  that  the  main  purpose  of  this 
subject  is  to  teach  the  student  to  use  language  correctly  and  forcibly.  To 
this  end  students  should  be  given  constant  exercise  in  composition  writing. 
A  knowledge  of  the  subject  matter  of  the  texts  used  will  be  considered  of 
less   importance   than   the   demonstration   of   ability   to   write   good   English. 

A  full  year  of  work  in  the  hj.gh  school,  five  hours  per  week,  should  be  devoted 
to   this   subject 
Elementary  Algebra    (one  year) 

Addition,  subtraction,  multiplication,  division,  factoring,  highest  common 
divisor,  lowest  common  multiple,  fractions,  simple  equations  (with  one,  two, 
and  several  unknown  quantities),  followed  by  problems,  theory  of  exponents, 
involution  (including  the  binominal  theorem  for  positive  integral  exponents), 
evolution,  radicals,  inequalities,  ratio,  proportion,  progression,  and  quadratic 
equations  with  problems. 
Higher  Algebra,  First  Part  (one-half  year) 

While  this  subject  does  not  include  any  topics  not  named  under  elementary 
algebra,  a  much  fuller  treatment  of  those  topics  is  expected  in  this  work. 
Principles  as  well  as  processes  should  be  learned,  theorems  and  rules  should 
be  rigorously  demonstrated,  the  exercises  and  problems  should  be  more 
difficult,  and  students  should  be  drilled  in  short  methods  and  rapid  work. 
Unless  candidates  have  a  good  knowledge  of  the  fundamental  topics  named 
below,  they  are  not  prepared  to  pursue  successfully  at  the  University  the 
second  part  of  higher  algebra. 

The  topics  are  addition,   subtraction,   multiplication,   division,  factoring,   high- 
est common  divisor,  lowest  common  multiple,  fractions,  theory  of  exponents, 
involution,    evolution,    surds,   imaginaries,   and   simple   equations   with   prob- 
lems. 
Plane  Geometry  (one  year) 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  prepara- 
tion. Isopeiimetry,  symmetry,  and  maxima  and  minima  of  figures  are  not 
required.  The  exercises  requiring  solutions  and  demonstrations  should  not 
be  omitted. 
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Solid  Geometry   (one-half  year) 
'Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  prepara- 
tion.    The  exercises   requiring  solutions  and  demonstrations   should   not  be 
omitted. 

Advanced  Standing — The  University  accepts  records  from 
all  reputable  colleges  for  credit  to  advanced  standing.  Such 
records  are  accepted  as  far  as  they  are  equivalent  to  the  work 
done  in  the  University. 

Records  from  institutions  whose  entrance  requirements 
are  not  essentially  equivalent  to  the  requirement  of  the  Uni- 
versity will  not  be  accepted  unquestioned.  The  credit  allowed 
will  be  decided  in  individual  cases  by  the  enrollment  commit- 
tee. 

DAILY   ROUTINE 

The  morning  session  begins  at  8:30  o'clock;  a  general  as- 
sembly of  the  faculty  and  students  is  held  each  day  at  10:25 
o'clock,  at  which  there  are  brief  and  simple  religious  exercises. 

EXAMINATIONS 

Students  failing  to  receive  a  yearly  average  of  75  per  cent 
on  any  subject  shall  have  the  privilege  of  a  supplementary 
examination  before  the  opening  of  the  following  year  provided 
their  general  average  for  the  year  is  60  per  cent. 

The  faculty  will  exclude  students  from  attending  classes 
in  any  subject  upon  recommendation  of  the  department  con- 
cerned. 

Students  failing  to  pass  supplementary  examinations  must 
register  the  next  year  for  those  subjects  in  which  they  have 
failed.  They  may  take  in  addition  certain  electives  in  other 
colleges,  provided  such  subjects  do  not  appear  in  the  cur- 
riculum of  the  school  of  mines,  and  provided  suitable  arrange- 
ments can  be  made.  No  advanced  work  in  the  school  of  mines 
will  be  allowed  such  students. 

Each  student  must  obtain  from  the  Registrar  his  yearly 
average  in  all  subjects  and  present  himself  for  supplementary 
examinations  according  to  the  following  program : 

Tuesday,  August  30 — 

8:00-10:30.     Mathematics     . 

1  :oo-  5  :oo.     Mining  Engineering  subjects 
Wednesday,  August  31 — 

8:00-10:30.     Chemistry 
10:45-  l  :I5-     Drawing 

2  :30-  5  :oo.     Drawing  subjects 
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Thursday,  September  i — ■ 

8:00-12:00.     Metallurgical  subjects 

10:45-  l  :I5-     Mechanical  Engineering  subjects 
2 :30-  5  :oo.     Physics 
Friday,  September  2 — 

8:00-12:00.     Electrical  Engineering  subjects 
2 :30-  5  :oo.     Geology  and  Mineralogy 
All   students   must  report   in   time   to  make  suitable   ar- 
rangements with  departments  concerned  in  case  of  conflicts 
in  program. 

No  other  supplementary  examinations  will  be  given. 
Students  failing  to  report  for  supplementary  examinations  will 
be  compelled  to  take  work  over  in  class  as  in  case  of  failures. 

Students  failing  to  present  themselves  for  final  examina- 
tion at  the  end  of  first  or  second  semester  will  be  given  zero  on 
the  examinations. 

Students  whose  absences  in  either  semester  exceed  four 
weeks  in  the  aggregate  are  not  permitted  to  take  examinations 
without  special  permission  of  the  faculty. 

UNCLASSED  STUDENTS 

No  unclassed  students  will  be  admitted  to  the  School  of 

Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of 
the  faculty  are  entitled  to  receive  the  appropriate  degrees. 
Any  person  may  undergo,  at  suitable  times,  examinations  in 
any  subject.  If  such  person  pass  in  all  the  studies  and  exer- 
cises of  a  course,  he  is  entitled  to  the  appropriate  degree,  pro- 
vided, that  at  least  one  full  year  be  spent  at  the  University  be- 
fore such  degree  shall  be  granted,  and  provided,  the  examina- 
tion in  every  case  be  held  before  a  committee  of  the  faculty 
appointed  for  that  purpose. 
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Special  Statements 


In  the  School  of  Mines  there  are  two  regular  courses  of 
study,  viz.:  Mining  Engineering  and  Metallurgy;  leading  to 
the  degree  of  Engineer  of  Mines  (E.  M.),  and  Metallurgical 
Engineer  (Met.  E.)  respectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate 
holding  the  degree  of  E.  M.,  and  vice  versa,  provided  such  a 
candidate  complete  an  additional  year's  work  at  the  school 
and  present  a  suitable  thesis. 

All  theses  must  be  completed  not  later  than  April  1st. 
The  accepted  thesis  must  be  bound  according  to  the  adopted 
style  and  deposited  with  the  department  offering  the  degree 
desired. 

Candidates  for  adyanced  standing  must  pass  a  satisfactory 
examination  for  admission  and  also  upon  those  studies  which 
have  been  pursued  by  the  class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  the 
standing  to  which  their  credentials  or  the  examinations  taken 
under  the  direction  of  the  faculty  of  this  school  may  entitle 
them. 

Students  in  the  college  of  science,  literature  and  the  arts, 
in  the  college  of  engineering  and  mechanic  arts,  and  school 
of  technical  and  applied  chemistry,  who  contemplate  taking 
a  degree  in  this  school  after  completing  their  course,  are  rec- 
ommended to  select  their  electives  with  reference  to  as  full  a 
preparation  as  possible  for  the  technical  work  of  the  course 
they  purpose  to  enter. 

FEES 

A  registration  fee  of  fifteen  dollars  is  required  at  the  be- 
ginning of  each  semester  from  residents  of  the  state,  and  thirty 
dollars  from  non-residents. 
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The  various  laboratory  fees  are  as  follows : 

Chemical   laboratory    Per  semester  $5.00 

Mineralogical    laboratory    3.00 

Assaying    laboratory    1500 

Physical    laboratory    3.00 

Mechanical    laboratory    6.00 

Electrical    laboratory    5.00 

Ore  testing  laboratory   10.00 

The  trip  to  the  mines  made  by  the  junior  class  costs  the 
student  from  one  hundred  to  one  hundred  and  twenty-five 
dollars. 

Books  cost  about  as  follows : 

Freshman   year    . $12.00  to  $15.00 

Sophomore    year    5.00  to  8.00 

Junior  year   18.00  to  25.00 

Senior   year    10.00  to  30.00 

A  number  of  books  are  recommended  to  the  student,  but 
the  purchase  of  them  is  optional.  The  lower  estimates  given 
will  cover  the  cost  of  books  that  must  be  purchased. 

Each  member  of  the  freshman  class  must  be  provided  with 
a  set  of  draughting  instruments.  The  necessary  instruments 
will  cost  about  eight  dollars. 

SUMMARY  OF  EXPENSES 
%  FRESHMAN  YEAR 

Incidental  fee  $30.00 

Chemical  laboratory  fee   10.00 

Mineralogical  laboratory  fee  6.00 

Assaying  laboratory  fee  15.00 

Books    13.00  • 

Draughting  instruments    15-00 

Note  book  and  supplies 6.00 

$95.00 

SOPHOMORE  YEAR 

Incidental  fee  $30.00 

Chemical  laboratory  fee   10.00 

Physical  laboratory  fee  6.00 

Books    7.00 

Note  books  and  supplies  2.00 

$55-00 

JUNIOR  YEAR 

Incidental  fee .$30.00 

Trip  to  the  mines .$100.00  to  150.00 

Books    20.00 

Note  books  and  supplies 2 .  00 

$152  to  $202.00 
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SENIOR  YEAR 

Incidental  fee   $30.00 

Chemical  laboratory  fee    10.00 

Electrical  laboratory  fee   5.00 

Ore   testing   laboratory    fee 10.00 

Mechanical  laboratory  fee    6.00 

Books    20.00 

Note  book  and  supolies  2.00 

$83.00 

For  non-residents  the  incidental  fee  is  $60  per  year. 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50 
to  $4.00  per  week.  Room  rent  varies  from  $5.00  to  $10.00  per 
month.  With  two  occupying  one  room,  the  rent  per  student 
would  be  considerably  lower. 

ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to 
1889,  when  the  general  faculty  of  the  University  recommended 
to  the  Board  of  Regents  its  establishment.  In  1891  the  Legis- 
lature of  the  State  of  Minnesota  voted  an  appropriation  for 
establishing  and  equipping  the  school.  Two  annual  appro- 
priations have  since  been  made  for  its  support.  The  legis- 
lature of  1901  appropriated  $47,500  for  a  new  School  of  Mines 
BuiMing.  In  1903  the  legislature  appropriated.  $25,000  for 
completing  and  equipping  the  School  of  Mines  Building. 

SCHOOL  OF  MINES  BUILDING 

The  School  of  Mines  Building  is  now  completed  and 
equipped.  The  building  is  designed  to  accommodate  only  the 
technical  work  of  the  School  of  Mines,  as  adequate  building 
accommodations  have  already  been  furnished  for  Chemistry, 
Geology,  Mineralogy,  Drawing  and  Mechanical  and  Electrical 
Engineering.  The  new  building  is  150  feet  long  by  65  feet 
wide.  It  is  a  brick  building,  three  stories  high.  The  lower 
floor  is  occupied  by  the  Assaying  and  Metallurgical  Labora- 
tories ;  the  second  floor  contains  offices,  two  large  lecture 
rooms,  departmental  library,  and  a  museum ;  the  third  floor 
provides  two  quiz  rooms,  a  large  well  lighted  draughting  room, 
thesis  room  and  a  dark  room  and  a  blue  print  room.  This  building 
makes  possible  the  development  of  the  work  already  begun 
and  offers  facilities  for  more  extended  work  along  technical 
lines. 
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LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Min- 
neapolis, on  the  east  bank  of  the  Mississippi  river.  The 
School  of  Mines  has  its  buildings  and  lahoratories  on  the 
same  ground.  Students  of  the  School  of  Mines  have,  there- 
fore, all  the  opportunities,  afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communica- 
tion with  several  important  mining  and  smelting  districts. 
As  the  city  is  a  railroad  center,  transportation  at  special  rates 
is  readily  obtained. 

FIELD    WORK 

Field  work  is  conducted  at  the  iron  mines  in  the  northern 
part  of  this  state,  in  the  copper  and  iron  regions  of  Michigan, 
in  the  mines  and  smelters  of  Montana,  Colorado,  Utah  and 
California,  and  in  the  coal  mines  of  Pennsylvania. 

At  least  one  of  these  districts  will  be  visited  by  each  class, 
affording  splendid   opportunities   for  study   and   observation. 

The  field  work  in  Mining  and  Metallurgy  consists  of  one 
trip  at  the  close  of  Junior  year.  Not  less  than  three  weeks  and 
not  more  than  four  weeks  shall  be  devoted  to  actual  work,  ex- 
clusive of  traveling. 

Students  must  deposit  with  Accountant,  at  least   two   weeks 
before  time  set  for  the  departure  of  class,  a  sum  sufficient  to 
cover  following  expense  items : 
ist.     All  transportation 
2nd.    Sleeping  car  fare 
3rd.     Board  and  lodging 
4th.     Necessary  mine  supplies 

Incidental  expenses  are  not  included  in  the  above  items 
and  must  be  met  individually. 

A  statement  of  expenditures  will  be  rendered  at  the  close 
of  the  work  and  any  balance  existing  will  be  refunded. 

The  amount  of  deposit  required  will  vary,  according  to  the 
locality  visited,  from  $100.00  to  $150.00,  and  will  be  announced 
each  year  when  arrangements  for  trip  are  completed. 

THE  ELLIOT  SCHOLARSHIP  LOAN   FUND 

To  fulfill  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young 
men  who  find  their  efforts  to  obtain  a  practical  education  em- 
barrassed through  lack  of  means,  the  income  of  $5,000,  amount- 
ing to  $250  per  year,  is  placed  in  the  hands  of  the  Board  of 
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Regents  to  be  used  as  a  scholarship  loan  fund  for  assisting 
young  men  in  the  school  of  mines. 

The  conditions  of  granting  the  scholarship  loans  are :  The 
financial  needs  of  the  applicant,  his  scholarship,  moral  char- 
acter, enthusiasm  shown  in  his  work  and  promise  of  useful- 
ness in  his  profession.  When  money  is  available  it  may  be 
loaned  to  pay  expenses  of  worthy  students  during  sickness. 
The  loans  are  to  be  repaid,  without  interest,  at  the  earliest  con- 
venience of  the  recipients. 

LIBRARY 

The  library  consists  of  about  twelve  hundred  volumes. 
This  number  represents  only  those  works  that  treat  directly  of 
mining  and  metallurgical  subjects. 

The  school  has  a  complete  set  of  the  leading  mining  and 
metallurgical  journals,  and  other  similar  books  of  reference. 
The  leading  periodicals  are  accessible  to  all.  Constant  ref- 
erences in  lectures  compel  the  student  to  keep  himself  well 
informed  as  to  the  latest  methods,  machinery  and  changes  in 
practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on 
chemistry,  mineralogy  and  geology  complete  a  most  valuable 
working  and  reference  library.  A  card  index  is  kept  of  all 
articles  of  value  and  interest  appearing  in  the  leading 
periodicals. 

PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances, 
metallurgical  plants,  copies  of  drawings  and  other  photographs 
are  indispensable  to  the  study  of  mining  and  metallurgy.  With 
the  report  of  his  field  work  every  student  is  expected  to  pre- 
sent photographs,  as  well  as  sketches,  of  various  objects  under 
consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  work- 
ings and  metallurgical  plants,  at  home  and  abfoad.  Several 
hundred  slides  have  been  made  in  the  department's  laboratory 
which  bear  directly  on  the  work  done  in  Minnesota  and  the 
neighboring  northwest.  Many  valuable  photographs  are  con- 
stantly being  made.  Blue  prints  of  these  are  given  students  as 
illustrations.  Much  time  is  thus  saved  usually  spent  in  making 
sketches  and  diagrams. 
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CLASSIFICATION  OF  SUBJECTS 

The  work  falls  under  the  following-  subdivisions,  supple- 
mented by  thorough  courses  in  mathematics,  physics,  chem- 
istry, mineralogy  and  geology: 

(</)  Assaying — to  determine  if  ore  has  value  for  treatment. 
Pb)  Mining  engineering — to  furnish  material  for  treatment. 
(c)  Ore  testing — to  determine  best  method  of  treatment,  (d) 
Ore  dressing — furnishing  products  for  metallurgical  treatment. 
(e)  Metallurgy — smelting  and  refining  of  ores  and  ore  dressing 
products ;  reduction  to  metals. 

DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior 
and  senior  years.  The  subjects  given,  together  with  the  se- 
quence necessary,  are  stated  in  the  accompanying  outline  of 
the  course. 

Until  the  second  term  of  the  junior  year,  the  course  con- 
sists of  lectures  and  recitations  only.  In  the  subsequent  work, 
text-books  are  used  in  connection  with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pump- 
ing, ventilation  and  similar  subjects  become  an  important  part 
of  the  work. 

Field  work  in  Mining.  At  the  close  of  the  junior  year 
the  students  are  required  to  spend  four  weeks  in  some  mining 
district  studying  underground  work  and  metallurgical  opera- 
tions. A  part  of  the  time  is  devoted  to  the  making  of  mine 
and  geological  surveys. 

A  complete  type-written  report  must  be  submitted  before 
the  student  may  register  for  the  following  year's  work. 

This  report  must  cover  the  work  done  on  the  trip  and 
must  be  fully  illustrated  with  sketches  drawn  to  scale.  Re- 
ports will  not  be  accepted  after  September  9th. 

All  field  work  must  be  taken  at  times  specified. 

Designs  and  specifications.  The  student  makes  in  con- 
nection with  his  thesis  work  working  drawings  of  mine  cars, 
skips  and  other  parts  of  mine  equipment  that  are  usually  de- 
signed and  made  on  the  ground. 

Mine  Surveying.  The  work  in  surveying  is  designed  sole- 
ly for  mining  engineers.  In  the  sophomore  year,  second 
semester,  the  work  consists  of  the  elements  of  plane  surveying 
with  special  reference  to  the  computations  necessary. 

Field  work  in  surveying — Course  VIII.  The  month  of 
August,  preceding  the  opening  of  the  junior  year,  is  spent  in 
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the  practice  of  plane  surveying.  About  an  hour  per  day  is 
given  to  lectures  or  recitations  and  the  remainder  of  the  day 
to  field  work. 

The  students  are  divided  into  squads  of  two  or  four,  and 
each  is  required  to  complete  the  following  exercises  and  sur- 
veys: 

I.     Ranging 

2-.     Chaining 

3.  Compass  reading 

4.  Determination  of  length  of  pace 

5.  Survey  of  a  large  area  by  pacing  and  hand  compass 

6.  Adjustment  of  hand  levels  and  practice  in  leveling 

7.  Adjustment  and  use  of  wye  levels 

8.  Adjustment  of  mining  transit 

9.  Reading  angles 

10.  Traverse  with  steel  tape 

11.  Azimuth  traverse  with  stadia 

12.  Survey  of  mining  claim  according  to  the  regulations 

of  the  U.  S.  Government 

13.  Measurement  of  earthwork 

14.  Laying  out  railroad  tangents,  curves  and  crossings 
Each  squad  must  provide  itself  with  a  12-foot  steel  tape, 

graduated  to  tenths. 

This  course  is  open  only  to  those  who  have  taken  Course 
VII,  or  its  equivalent,  and  is  part  of  the  work  of  junior  year. 

During  the  second  semester  of  the  junior  year  the  higher 
theoretical  work  in  plane  and  mine  surveying  and  mine  map- 
ping is  studied.  While  visiting  the  mines  in  junior  year  a 
survey  of  a  mine,  or  some  part  of  a  mine  is  actually  made  and 
the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are 
furnished  students  for  this  work. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing 
extend  through  the  first  semester  of  junior  year,  and  comprise 
the  detailed  study  of  ore  dressing  and  concentrating  machin- 
ery, together  with  the  study  of  typical  combinations  of  dress- 
ing machines  as  found  in  the  several  mining  districts  of  the 
United  States. 

In  connection  with  the  theoretical  work,  the  ore  dressing 
and  testing  plant  of  the  school  is  utilized  for  practical  illustra- 
tions. 

During  the  coming  year,  experimental  work  in  ore  con- 
centration will  be  conducted. 
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COURSE  IN  MINING   ENGINEERING 

FRESHMAN   S  EAR 

kiks  r    si:\i  BIS  i  BJB 

Chemistry   (Chemistry  I) — 42  hours,   Professor   Nicholson      ' 

Drawing   (Drawing   li      !-•   hours.    Professor    Kirchner 

Mathematics  (Mathematics  I»      •">  hours,  Professor  Groat. 

Mineralogy    (Geology   and   Mineralogy,   Mineralogy    li      l-   hours,    Professor   Hall 

and  Mr.   Parsons 

SECOND    SEMESTEB 

Assaying    (Metallurgy   I) — 2   hours.    Professor  Appleby 

Assaying    Laboratory    (Metallurgy   I) — 42   hours,    Professor   Appleby,    Mr.    Chris- 

tianson  and   Mr.    Pease 
Chemistry    (Chemistry    II) — 42   hours.   Professor   Nicholson 
Drawing   (Drawing  I) — 22  and  2  hours,  Professor  Kirchner 
Mathematics    (Mathematics  II) — 1  hours.  Professor  Groat 
Mineralogy    (Geology  and   Mineralogy,   Mineralogy   II) — 2   hours,   Professor   Hall 

and  Mr.  Parsons 

SOPHOMORE  YEAR 

FIRST    SEMESTEB 

Chemistry   (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing   (Drawing-  II) — 42  hours,  Professor  Kirchner 
Mathematics    (Mathematics  III) — 5  hours,  Professor  Groat 
Metallurgy    (Metallurgy    III) — 3   hours,    Professor   Appleby 
Physics   (Physics  I) — 4  hours,  Professor  Jones 

SECOND    SEMESTER 

Chemistry    (Chemistry  V) — 42  hours,   Professor   Sidener 
Drawing    (Drawing  III) — 22  hours,   Professor  Kirchner 
Mathematics   (Mathematics  IV) — 5  hours,  Professor  Groat 
Metallurgy   (Metallurgy  IV) — 3  hours,  Professor  Appleby 
Mining    (Mining  I) — 4  hours,  Mr.   McCarty 
Plane  Surveying  (Mining  VIII)— 3' hours,  Mr.  McCarty 
Physics    (Physics  I) — 4   hours,   Professor  Jones 

SUMMElt    WORK— MONTH    OF    AUGUST 

Mine  Surveying  (Mining  IX) — 4  weeks,  Professor  van  Barneveld  and  Mr.  McCarty 

JUNIOR  YEAR 

FIRST    SEMESTER 

Geology  (Geology  and  Mineralogy,  Geology  I) — 2  hours,  Professor  Hall 

Mathematics   (Mechanics  I) — 5  hours,  Professor  Groat 

Mechanical   Laboratory    (Mechanical    Engineering    XXIII) — 22    hours,    Professor 

Kavanaugh 
Metallurgy   (Metallurgy  V)— 4  hours,  Professor  Appleby 
Mining   (Mining  II) — 5  hours,  Professor  van  Barneveld 

Petrography   (Geology  and  Mineralogy,  Geology  III) — 22  hours,  Mr.  Parsons 
Ore  Dressing  (Mining  V) — 4  hours,  Professor  van  Barneveld 

SECOND    SEMESTER 

Mathematics  (Mechanics  II) — 5  hours,  Professor  Groat 

Mechanical    Laboratory    (Mechanical    Engineering    XXIV) — 22    hours,    Professor 

Kavanaugh 
Metallurgy   (Metallurgy  VI) — 4  hours,  Professor  Appleby 
Mine  Mapping   (Mining  X) — 32  hours,  Mr.  McCarty 
Mine  Surveying   (Mining  IX) — 3  hours,  Professor  van  Barneveld 
Mining   (Mining  II) — 5  hours,  Professor  van  Barneveld 

Petrography   (Geology  and  Mineralogy,  Geology  VI) — 22  hours,  Mr.  Parsons 
Steam  Engines   (Mechanical  Engineering  XVII) — 2  hours,  Professor  Flather 

FIELD    WORK MONTH     OF     MAY 

Mining    (Mining  III)  i  )  Professor  van  Barneveld 

V    4  weeks   I Professor  Appleby,   Mr.   Christianson, 
Metallurgy   (Metallurgy  VIII)    )  \Mr.  McCarty,  Mr.  Pease 
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SENIOR  YEAR 

FIRST    SEMESTER 

Chemistry    (Chemistry  XVI) — 42   hours,   Dr.   Frankforter 

Electric  Power  (Electrical  Engineering  V) — 32  hours,  Professor  Springer 

Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  IX) — 4  hours,  Pro- 
fessor Hall 

Mathematics   (Mechanics  III) — 4  hours,  Professor  Groat 

Mining  and  Mining  Engineering  (Mining  IV) — 5  hours,  Professor  van  Barneveld 

Ore   Testing    (Metallurgy   II) — 2  hours,   Professor  Appleby 

Ore  Testing  Laboratory  (Metallurgy  II) — 42  hours,  Professor  Appleby,  Mr.  Chris- 
tianson  and  Mr.  Pease 

Thesis — 4  hours 

SECOND    SEMESTEP 

Chemistry    (Chemistry  XX) — 42  hours,  Dr.   Frankforter 

Designs  and  Specifications  (Mining  VI) — 42  hours,  Professor  van  Barneveld 

Geology    (Special    Problems — Geology    and    Mineralogy,    Geology    X) — 22    hours, 

Professor  Hall 
Mechanical  Laboratory   (Mechanical   Engineering  XXVIII) — 22  hours,  Professor 

Kavanaugh 
Mining  and  Mining  Engineering  (Mining  IV) — 5  hours,  Professor  van  Barneveld 
Thesis — 4  hours 

DEPARTMENT  OF  METALLURGY 

This  subject  is  well  illustrated  with  representative  ores  of 
all  the  most  important  metals,  drawings  of  furnaces,  models 
and  samples  of  all  the  different  furnace  products.  The  lectures 
treat  of  all  the  principal  methods  now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  re- 
fining works  which  are  accessible.  The  work  in  metallurgy  ex- 
tends through  three  years. 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  as- 
say furnaces,  fuels,  etc.,  in  connection  with  this  subject.  The 
principles  of  assaying  and  sampling  are  fully  explained.  A 
collection  of  representative  ores  of  various  metals  with  a  col- 
lection of  corresponding  slags  are  shown,  and  instruction  is 
given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid 
methods  of  testing  slags  and  metallurgical  products  as  em- 
ployed in  western  smelting  works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing 
reagents,  making  cupels,  etc.,  and  assaying  samples  of  ore, 
furnace  and  mill  products ;  different  charges  are  tried  and 
practical  conclusions  drawn.    Assays  of  bullion  for  fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory. 
A  large  well  ventilated  furnace  room  in  which  are  located 
muffle  and  crucible  furnaces,  and  another  room  of  similar  di- 
mension equipped  with  desks,  pulp  and  bead  balances,  afford 
accommodations    to   a    large   number   of   students.      Ores   of 
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various  metals  oi  known  value  arc  given  the  students,  who  arc 
required  to  make  up  the  necessary  charges  and  submit  their 
reports  in  detail.  This  work  is  offered  to  students  completing 
the  necessary  courses  in  mineralogy  and  chemistry. 

The  Assay  Laboratories  are  located  in  the  new  School  of 
Alines  Building  and  consist  of: 

ist.  Preparation  room.  This  room  is  62  feet  long  by  36 
feet  wide  and  accommodates  66  students.  Here  samples  and 
reagents  are  weighed  preparatory  to  assaying.  Each  student 
is  furnished  with  a  complete  set  of  apparatus,  including  a  pulp 
balance  for  individual  use.  All  operations  are  therefore  con- 
ducted with  the  greatest  economy  of  time  and  entirely  apart 
from  the  furnace  room.  The  separation  of  the  preparation 
room  from  the  furnace  room  is  of  greatest  importance.  Nearly 
all  ores  are  crushed  and  pulverized  by  suitable  machines  run 
by  electric  motors.  Students  are  compelled  to  pulverize  by 
hand  a  minimum  number  of  samples,  thereby  saving  much 
time  for  extended  and  advanced  work  in  special  lines. 

2nd.  Furnace  room.  This  room  is  60  feet  long  by  42  feet 
wide.  The  high  ceiling  and  special  ventilation  provided  for 
this  room  make  it  a  most  comfortable  assay  furnace  room.  It 
provides  for  the  accommodation  of  twelve  (12)  double-decked 
muffle  furnaces,  twenty- four  (24)  crucible  furnaces  and  twelve 
(12)  gasoline  furnaces.  After  the  sample  has  been  placed  in 
a  suitable  vessel  for  fusion,  it  is  taken  to  the  furnace  room, 
which  communicates  directly  with  the  preparation  room. 

3rd.  Balance  room.  This  room  is  31  feet  long  by  16  feet 
wide.  In  this  room  are  various  types  of  balances  for  accurate- 
ly weighing  gold  and  silver  beads  and  bullion.  The  room  is 
specially  lighted  by  electric  cove  lights  from  the  ceiling.  The 
balances  are  placed  on  heavy  brick  piers  which  are  independ- 
ent of  the  walls  of  the  building. 

ORE  TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  ma- 
chinery connected  with  the  subject,  supplemented  with  detail 
drawings. 

There  are  complete  testing  works  connected  with  the  de- 
partment where  the  student  may  see  the  working  of,  and 
handle  for  himself,  crushers,  rolls,  Huntington  mill,  concen- 
trating machinery,  such  as  vanners,  buddies,  jigs,  pan  for 
amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing- 
and  oxidizing-chloridizing  roasts,  leaching    and    chlorination 
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plants,  as  well  as  sizing  apparatus  and  hydraulic  separators. 
Sufficiently  large  amounts  of  ore  are  given  to  make  the  neces- 
sary tests  upon  the  different  machines,  and  the  students  report 
the  best  method  of  treatment.  The-  first  semester  of  senior 
year  is  devoted  to  instruction  and  laboratory  work,  and  is  re- 
quired of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  com- 
mercial needs. 

Educational.  The  ore  testing  plant  acquaints  the  student 
with  the  construction  and  manipulation  of  the  principal  typical 
machines  used  in  the  leading  ore  dressing  establishments  of 
the  country.  It  is  here  that  students  in  mining  and  metal- 
lurgical engineering  get  the  requisite  practical  experience. 
They  handle  all  machines  and  operate  on  sufficiently  large 
amounts  of  material  to  determine  the  methods  best  suited  to  a 
given  ore  to  extract  the  largest  amount  of  metal  with  the  least 
possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor, 
in  mining  and  metallurgical  projects.  The  commercial  object 
is  to  determine  the  best  method  of  treating  a  given  ore  so  as  to 
yield  the  largest  percentage  of  the  metal  it  contains  at  the 
least  possible  cost.  Samples  varying  from  500  pounds  to  car 
load  lots  can  be  tneated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the 
Mississippi,  between  the  Great  Northern  and  Northern  Pacific 
railroads.  '  Located  at  this  point  on  the  University  campus,  it 
offers  the  very  best  facilities  for  both  educational  and  com- 
mercial purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant 
were  sufficient  to  purchase  only  the  necessary  machinery,  the 
business  men  of  Minneapolis  generously  provided  a  suitable 
building.     This  building,  94x66  feet,  is  built  of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinerv  neces- 
sary to  illustrate  the  various  processes  of  ore  testing,  viz. :  a 
Bridgman  mechanical  sampler,  size  B  ;  a  link  belt  bucket  ele- 
vator; a  pulley  feeder  complete;  a  pair  of  12^x12  geared  rolls 
comolete ;  a  four  compartment  spitzkasten ;  a  three  compart- 
ment Hartz  jig;  a  Collum  jig  complete  with  cone  for  driving; 
a  three  and  a-half  foot  Huntington  mill  complete;  a  three 
stamp  mill,  275-pound  stamps;  a  five  stamp  mill,  850  pound 
stamps ;  a  Challenge  automatic  feeder  for  five-stamp  battery ; 
a  suspended  Challenge  feeder  for  three-stamp  battery;  a  Tul- 
loch  feeder  for  Huntington  mill ;  a  single  deck  buddle,  twelve 
feet  in  diameter;  a  four-foot  plain  belt  Frue  vanner ;  a  Cammett 
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concentrator;  a  Hooper  pneumatic  concentrator;  a  Century 
drop  motion  jig;  a  three-foot  amalgamating  pan ;  a  five-foot 
settler;  a  Bruckner  roasting"  furnace,  with  fire  box  on  wheels; 
a  chlorination  barrel;  a  battery  tightener;  a  two-horse  power 
vertical  boiler;  a  steam  drying  pan;  three  trommels,  with  driv- 
ing arrangement  and  gears;  a  one  thousand  pound  Reedy  ele- 
vator, complete  with  worm  gear;  two  overhead  crawls,  each 
with  eighty  foot  track ;  one-tone  pulley  block ;  a  quarter-ton 
pulley  block ;  a  scoop  car,  with  flat  wheels ;  two  twenty  horse 
power  electric  motors ;  three  MacDermott  automatic  samplers, 
etc. 

COURSE  IN  METALLURGY 

FRESHMAN  YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  I) — 42  hours,  Professor  Nicholson 
Droning   (Drawing  I) — 42  hours,  Professor  Kirchner 
Mathematics   (Mathematics  I) — 5  hours,  Professor  Groat. 

Mineralogy    (Geology  and   Mineralogy,   Mineralogy  I) — 42   hours,   Professor  Hall 
and  Mr.  Parsons 

SECOND    SEMESTER 

Assaying   (Metallurgy  I) — 2  hours,   Professor  Applehy 

Assaying  Laboratory    (Metallurgy    I) — 42   hours,    Professor   Appleby,   Mr.    Chris- 

tianson  and  Mr.  Pease 
Chemistry    (Chemistry   II) — 42    hours,   Professor  Nicholson 
Drawing  (Drawing  I) — 22  and  2  hours,  Profesosr  Kirchner 
Mathematics   (Mathematics  II)— 4  hours,  Professor  Groat 
Mineralogy    (Geology  and  Mineralogy,   Mineralogy   II) — 2  hours,  Professor  Hall 

and   Mr.   Parsons 

SOPHOMORE  YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing   (Drawing  II) — 42  hours,  Professor  Kirchner 
Mathematics    (Mathematics  III) — 5  hours,   Professor  Groat 
Metallurgy   (Metallurgy  III) — 3  hours,  Professor  Appleby 
Physics   (Physics  I)— -4  hours,  Professor  Jones 

SECOND    SEMESTER 

Chemistry   (Chemistry  V) — 42  hours,  Professor  Sidener 
Drawing   (Drawing  III) — 22  hours,  Professor  Kirchner 
Mathematics    (Mathematics  IV) — 5   hours.   Professor   Groat 
Metallurgy   (Metallurgy   IV) — 3  hours,  Professor  Appleby 
Mining   (Mining  I) — 4  hours,  Mr.  McCarty 
Plane  Surveying   (Mining  VIII) — 3  hours,  Mr.  McCarty 
Physics   (Physics  I) — 4  hours,  Professor  Jones 

SUMMER   WORK — MONTH    OF   AUGUST 
Mine  Surveying  (Mining  IX) — 4  weeks,  Professor  van  Barneveld  and  Mr.  McCarty 

JUNIOR  YEAR 

FIRST    SEMESTER 

Geology   (Geology  and  Mineralogy,  Geology  I) — 2  hours,  Professor  Hall 

Mathematics   (Mechanics  I) — 5  hours.  Professor  Groat 

Mechanical   Laboratory    (Mechanical    Engineering    XXIII) — 22    hours,    Professoi 

Kavanaugh 
Metallurgy  (Metallurgy  V) — 4  hours,  Professor  Appleby 
Mining    (Mining  II)— 5  hours,   Professor  van  Barneveld 

Petrography  (Geology  and  Mineralogy,  Geology  III) — 22  hours,  Mr.  Parsons 
Ore  dressing  (Mining  VI) — 4  hours,  Professor  van  Barneveld 


28  The  University  of  Minnesota 

SECOND    SEMESTER 

Mathematics   (Mechanics  II) — 5  hours.  Professor  Groat 

Mechanical    Laboratory    (Mechanical    Engineering    XXIV) — 22    hours,    Professor 

Kavanaugh 
Metallurgy   (Metallurgy  VI) — 4  hours,  Professor   A.ppleby 
Mine  Mapping    (Mining  X) — 32  hours,  Mr.  McCarty 
Mine  Purveying   (Mining  IX) — 3  hours.  Professor  van  Barneveld 
Mining   (Mining  II) — 5  hours,  Professor  van  Barneveld 

Petrography   (Geolo.ay  and  Mineralogy,   Geology  VI) — 2  hours,  Mr.   Parsons 
Steam  Engines   (Mechanical  Engineering  XVII) — 2  hours,  Professor  Plather 

FIELD  WORK MONTH   OP   MAY 

Metallurgy   (Metallurgy  VIII)  |  (Professor  van  Barneveld 

V    4  weeks  <  Professor  Applehy,  Mr.   Christianson, 
Mining   (Mining  III)  )  I  Mr.   McCarty  and  Mr.  Pease 

SENIOR  YEAR 

FIRST     SEMESTER 

Chemistry   (Chemistry  XVI) — 42  hours,  Dr.  Frankfurter 

Electric  Power  (Electrical  Engineering  V) — 32  hours.  Professor  Springer 

Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  IX) — 4  hours,  Pro- 
fessor Hall 

Mathematics    (Mechanics  III) — 4  hours.  Professor  Groat 

Mining  and  Mining  Engineering   (Mining  IV) — 5  hours,  Professor  van  Barneveld 

Ore  Testing  (Metallurgy  II) — 2  hours.     Professor  Appleby 

Ore  Testing  Laboratory  (Metallurgy  II) — 42  hours,  Professor  Applehy,  Mr. 
Christianson  and  Mr.  Pease 

Thesis — 4   hours 

SECOND    SEMESTER 

Chemistry  (Chemistry  XX) — 42  hours,  Professor  Nicholson 

Designs  and  Specifications   (Mining  VI) — 42  hours.  Professor  van  Barneveld 

Electro-Chemistry    (Chemistry   XVII) — 32   hours.   Dr.    Frankforter 

Electro-Metallurgy  (Metallurgy  VII) — 3  hours,  Mr.  Christianson 

Mechanical  Laboratory    (Mechanical   Engineering  XXVIII) — 22   hours,   Professor 

Kavanaugh 
Mining  and  Mining  Engineering   (Mining  IV) — 5  hours,  Professor  van  Barneveld 
Thesis — 4  hours 

COURSES  OF  INSTRUCTION 

COURSES  IN  CHEMISTRY 
Course  I.     Qualitative  analysis  Freshman  i.     136  hours 

Lectures  and  laboratory  work.     The  course  includes  the  reactions  of  the 
metals  as  applied  to  their  separation  and  identification. 
Course  II.     Qualitative  analysis  Freshman  ii.     136  hours 

Lectures  and  laboratory  work.     The  work  in  this  course  will  include  an 
examination  of  alloys,   minerals,   slags  and  other  compounds.     Open   to 
those  who  have  completed  course  i. 
Course  III.     Quantitative  analysis  Sophomore  i.     136  hours 

Lectures  and   laboratory   work.      The   course   includes   an   introduction   to 
quantitative   and   a  beginning  of   gravimetric   analysis.     Open .  to   those 
who  have  completed  course  n. 
Course  V.     Volumetric  analysis  Sophomore  ii.     136  hours 

Lectures   and   laboratory   work.     The   course   includes   an   introduction   to 
volumetric  determinations  with  a  discussion  of  standard  solutions  and 
the  necessary  stoechiometric  calculations.     Open  to  those  who  have  com- 
pleted course  ill. 
Course  XVI.     Special  problems  Senior  i,  136  hours 

Laboratory  work.     The  course  includes  the  working  out  of  various  min- 
eralogical,  technological  and  metallurgical  problems,  with  work  on  ores 
of   base   metals,    limestone,    slags,    etc.     Open   to   those   who   have   com- 
pleted course  v.  __ 
Course  XVII.     Electro-chemical  analysis  Senior  ii,  48  hours  or  more 

Lectures  and  laboratory  work.  The  course  includes  the  qualitative  and 
quantitative  separation  of  metals  by  electrolysis.  Open  to  those  who 
have  completed  course  xvi. 
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Course    XX.      Iron   anil   steel   analysis  Senior   ii.    10L'   hours 

Lectures  and  laboratory  work.     The  course  includes  the  rapid  determine 
lion  of  Iron  by   the  various  methods,  ns  well  as  the  determination  of 
associated  elements,   sulphur,   phosphorus,   silicon,    manganese,    carbon 

and  others.      Open   to   those  who   have  completed  course  V. 
COURSES  IN   DRAWING 
Course  I.     (a)     Freehand  Freshman   I  [2]   68  hours 

Lettering,  geometric  forms  and  engineering  details  In  outline.  Including 
working  sketches,  translations  and  the  elements  of  perspective. 

(b)  Mechanical  Freshman  i.  ii  I  2  |   136  hours 
Conventional     methods,     lettering,    machine    and    structural    details    and 

standard  sizes  and  shapes. 

(c)  Descriptive  geometry  Freshman  ii   [2]    34   hours 
Problems   relating  to   points,    lines,    planes,   solids,    interpenetrations,    sur- 
faces of  revolution,  tangents  and  developments,  including  the  construct- 
ive geometry   involved.     Recitations   and   lectures. 

Course  II.     Descriptive  geometry  Sophomore  i  [4]   102  hours 

Orthographic,    isometric,   horizontal,   topographic,   oblique   and   perspective 

projections,  shades  and  shadows,  line  shading  and  brush  tinting.     Open 

to  students  who  have  completed  course  I. 
(c)     Mining 
Course  III.      Working   drawings  Sophomore  i,  ii    [2]    102   hours 

Engineering  details,  assembly  drawing,  mechanical  movements,  tracing  and 

blue    printing.     Study    of    shop    methods    and    drafting    room    systems. 

Details   are   obtained   from   actual   machines   and   structures   as   far   as 

possible. 
(c)     Mining 

COURSE  IN  ELECTRICAL  ENGINEERING 
Course  V.     Electric  power  Senior  i,    3  and  6  hours  per  week,  first  semester 

Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dyna- 
mos, motors  and  electric  lighting.  36  lectures  and  48  hours  laboratory. 
Preparation  required  :  physics,  course  i. 

COURSES  IN  GEOLOGY  AND  MINERALOGY 

MINERALOGY 

Course  I.     General  mineralogy  Freshman  i,  ii 

The  physical  and  chemical  characters  of  minerals  ;  a  study  of  the  native 
elements  and  the  ores  of  the  common  metals  ;  the  occurrence  and  asso- 
ciation of  economic  minerals. 
Descriptive  mineralogy  and  classification  ;  rock-forming  minerals  ;   genetic 

relationships  and  distribution. 
Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals  and 
the  application  of  chemical  and  blowpipe  analyses  to  the  determination 
of  species ;  an  introduction  to  the  methods  of  quantitative  blowpipe 
analyses ;  special  topics ;  reference  reading  and  discussions.  Eight 
hours  a  week. 
Course   II.     Physical    mineralogy  Freshman    ii 

An  introduction  to  crystallography  ;  physical  characters  of  greatest  service 
in   rapid   determination.     Hand   specimen   practice   preparatory   to   rock 
study.     Lectures  and  field  work.     Two  hours  a  week. 
Course  III.     Optical  mineralogy  Junior  ii 

A  study  of  the  structure  of  crystals  and  crystal  grains.  An  application 
of  the  methods  of  determination  by  optical  properties  ;  the  use  of  the 
petrographers'  microscope,  embracing  the  elements  of  lithology.  Lec- 
tures  and    laboratory    work.     Four   hours    a    week. 

GEOLOGY 

Course  I.     Physical  geology  Junior  i 

1.  Geodynamics,  discussing  the  atmosphere,  water,  terrestrial  heat,  plants 
and  animals,  as  geological  agents.  2.  Structural  geology  explaining 
stratification,  displacements,  dislocations,  fractures,  induced  rock-struc- 
tures and  mineral  veins  in  their  relation  to  the  arrangement  of  ma- 
terials in  the  earth.     3.  Physiographic  geology,   pointing  out  the  more 
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prominent  earth  features  and  discussing  their  origin,  significance  and 
the  agencies  affecting  them.  Field  excursions  are  required.  Scott's 
Introduction.     Two  hours  a   week. 

Course  III.     Petrographical  geology  Junior  i 

General  consideration  of  the  origin  and  occurrence  of  rocks,  i.  e.,  Petro- 
genesis.  The  structure  and  texture  of  rocks.  Preliminary  studies  of 
the  mineral,  physical  and  chemical  constitution  of  the  crystalline  rocks 
with  a  view  to  their  general  description.  Kemp's  Handbook  of  Rocks. 
Reference  reading  and  demonstrations.     Four  hours  a  week. 

Course  VI.     Petrography  Junior  U 

An  investigation  of  the  megascopic  and  microscopic  characters  of  crystal- 
line rocks  ;  a  discussion  of  their  crystalline  habit,  mineral  composition 
and  genetic  relations.  The  course  extends  into  an  examination  of  some 
Minnesota  groups  of  crystalline  rocks.  Practically  a  continuance  of 
course  in  of  mineralogy.  Laboratory,- with  lectures  and  reference  read- 
ing.    Four  hours  a  week. 

Course  IX.     Ore  deposits  Senior  i 

History  of  mineral  discovery  and  development  in  the  Americas ;  a  discus- 
sion of  the  origin  and  distribution  of  ore  deposits,  embracing  the  chem- 
ical processes  involved  in  their  formation  and  subsequent  alterations.  A 
description  of  the  geology  and  mineralogy  of  ore  bodies,  particularly 
those  yielding  gold,  silver,  copper,  iron,  lead  and  zinc.  Kemp's  Ore  De- 
posits.    Four  times  a  week. 

Course  X.     Special  problems  Senior  ii 

The  investigation  by  individual  students  of  particular  problems,  involving 
the  field  work  of  an  investigation  of  some  particular  formation  and  the 
laboratory  investigation  and  reading  incident  to  the  study  of  the  ma- 
terial collected.  The  methods  of  systematically  recording  and  inter- 
preting geological  and  mineralogical  data,  as  observed  in  the  field ;  keep- 
ing of  notebook,  preparation  of  geological  maps,  profiles  and  sections 
will  be  taught.     Four  times  a  week. 

COURSES    IN    MATHEMATICS 

Course  I.     Algebra  and  plane  trigonometry  Freshman  i 

Rational  integral  functions,  factors  and  roots  of  general  quadratic,  factor 
and  remainder  theorems,  factors  and  values  of  f(x),  graphs,  cube 
roots  of  unity  and  factors  of  (a3-|-b3-l-c3 — 3abc),  progressions  and 
notation,  development  of  f(x)  and  undetermined  coefficients,  conver- 
gence, divergence,  equivalence,  exponential  theorem,  logarithmic  series 
and  logarithms,  summation  of  series,  derived  functions,  theory  of  equa- 
tions, trigonometric  ratios,  right  triangles,  general  definitions  of  func- 
tions, analytic  relations,  trigometric  equations,  oblique  triangles.  Five 
hours  per  week. 

Course  II.  Algebra,  analytic  geometry  and  spherical  trigonometry  Freshman  ii 
Permutations  and  combinations,  determinants,  systems  of  coordinates,  loci, 
straight  line,  transformation,  equations  of  the  conies,  limits,  areas  and 
limits  of  sums,  differentiation  and  integration  of  elementary  forms, 
spherical  formulae  and  solution  of  spherical  triangles.  Four  hours  per 
week.     Preparation,   course  i. 

Course  III.     Analytic  geometry  and  infinitesimal  analysis  Sophomore  i 

Properties  of  the  conies,  equation  of  2nd  degree,  higher  plane  curves,  co- 
ordinates in  space,  point,  plane,  straight  line,  quadric  surfaces,  re- 
view of  natui-e  of  differentiation  and  integration,  elementary  forms, 
geometric  applications,  successh'e  derivatives,  expansion  of  functions, 
indeterminate  forms,  rates,  partial  derivatives,  maxima  and  minima, 
change  of  variable,  applications  to  analytic  geometry.  Five  hours  per 
week.     Preparation,  course  n. 

Course  IV.     Differential  and  integral  calculus     '  Sophomore  ii 

Applications  continued,  rational  fractions,  rationalization,  formulas  of 
reduction,  multiple  integration,  various  systems  of  coordinates,  approxi- 
mate integration,  some  differential  equations  of  mechanics.  Five  hours 
per  week.     Preparation,  course  in. 

COURSES  IN  MECHANICS 
Course  I.     Statics  and  mechanics  of  materials  Junior  i 

Mathematical  conditions  of  equilibrium,  frames,  theory  of  elasticity,  de- 
sign for  beams  shafts,  boiler  plates,  etc.  Five  hours  per  week.  Prepa- 
ration, mathematics  iv  and  physics. 
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Course  11.      hint  tics  and  find  ran  lies  Junior  ii 

Motion  of  rigid  bodies  ;   numerous  problems   in   work,    power,   energy,    fric- 
tion, and  hydraulics.     Five  hours  per  week.     Preparation,  course  i. 
Course  TIL     Thermodynamics  and  prime  movers  Senior  i 

Properties  of  steam,  perfect  pases,  heat  engines,  water  power,  theory  of 
turbines.     Four  hours.     Preparation,   course   IX. 

COURSES  IN  MECHANICAL  ENGINEERING 
Course  XV IT.     Steam  engine  Junior  ii,  36  hours 

Mechanics  of  the  steam  engine.  Work  in  cylinder ;  effect  of  recipro- 
cating parts;  steam  distribubtion.  Mechanism  of  steam  engines  A 
study  of  the  details  of  modern  steam  engines.  Valve  and  valve  gears  A 
study  of  the  slide  valve,  link  motions  and  ottuer  reversing  gear  ;  auto- 
matic cut-off  gears  and  the  Zeuner  diagram.  The  steam  engine  indi- 
cator. Principles  and  operation  of  the  instruments,  indicator  rigging- 
indicator  cards ;  compounding.  Preparation,  course  i  in  applied  me- 
chanics.    Two  hours  a  week. 

Course  XXIII.     Strength  of  materials  Junior  i}  72  hours 

Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron 
steel,  brass,  copper,  belting,   chains,  beams,   brick  and  stone.     Prepara- 
tion, course  i  applied  mechanics.     Four  hours  a  week. 
Course  XXIV.     Meclianical  laboratory  Junior  ii,  72  hours 

Continuation  of  course  xxi ;  also  exercises  in  valve  setting,  indicator 
practice,  calibration  of  steam  gauges,  efficiency  of  screws  and  hoists 
Preparation,  course  xvi.     Four  hours  a  week. 

Course  XXVIII.     Mechanical   laboratory  Senior  ii,  72  hours 

Hydraulic  measurements.  Calibration  of  weirs,  nozzles,  meters  and  other 
hydraulic  apparatus ;  calimetry ;  tests  of  pumps,  engines  and  boilers. 
Open  to  students  who  have  completed  course  xxiv.     Four  hours  a  week. 

COUHSES   IN   METALLURGY 

Course  I.     Assaying  Freshman  ii 

Determination  of  values  of  the  ores.  Lectures,  recitations  and  laboratory 
work.  Open  to  those  who  take  courses  i,  II,  ill,  chemistry,  and  have 
completed  courses,  l,  n,  mineralogy. 

Course  II.     Ore  testing  Senior  i 

Determination  of  methods  of  ore  treatment.     Lectures  and  practical  work. 
Open  to  those  who  have  completed  course  i  and  mining  course  v. 
Course  III.     General  metallurgy  and  metallurgy  of  iron  Sophomore  i 

Including  the  subjects  of  combustion,  fuels,   refractory  material  and  fur- 
naces.    Lectures  and  recitations  on  metallurgy  of  iron.     Open  to  those 
who  have  completed  course  i. 
Course  IV.     Metallurgy  of  wrought  iron  and  steel  Sophomore  ii 

Lectures  and  recitations.     Open  to  those  who  have  completed  course  in. 
Course  V.     Metallurgy  of  the  precious  metals  Junior  i 

Gold,  silver  and  platinum.  Lectures  and  recitations.  Open  to  those  who 
have  completed  course  iv. 

Course  VI.     Metallurgy  of  the  base  metals  Junior  ii 

Associated  with  precious  metals,  including  lead,  copper,  etc.  Lectures  and 
recitations.     Open  to  those  who  have  completed  course  v. 

Course  VII.     Electro-metallurgy  Senior  ii 
Lectures  and  recitations.     Open  to  those  who  have  completed  course  vi. 

Course  VIII.     Field  work  in  metallurgy  Junior  i 

Conference  and  reports.  Last  four  weeks  of  semester.  Open  to  those 
who  have  completed  course  vi. 

Course  IX.     Designs  and  specifications  Senior  ii 
Supplementing  thesis. 

COURSES    IN    MINING 
Course  I.     Explosives,   blasting,  air  compressors,  etc.  Sophomore  ii 

Four  hours  a  week. 
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Course  II.     Mining  Junior  i,  ii 

Mode  of  occurrence  of  ore  bodies ;   prospecting,   shaft-sinking,   tunneling, 
drifting,    stoping,    timbering.     Methods    of    metal    mining.     Methods    of 
coal   mining.     Hydraulic   mining.     Five  hours  a  week. 
Course  III.     Field  work  ■  Junior  ii 

Practice  in  mine  surveying  and  field  geology,  studying  in  mines.     Open  to 
those  who  have  completed  courses  1,  n.     Last  four  weeks  of  the  sem- 
ester. 
Course  IV.     Mining  and  Mining  Engineering  Senior  i,  ii 

Mine  management  The  examination  of  a  mining  property.  Sampling  ore 
reserves,  etc.  Mine  accounts.  Mine  accidents.  Mining  law.  Mining 
machinery,  underground  transportation,  hoisting,*  pumping  and  venti- 
lation. Electricity  applied  to  mining.  Open  to  those  who  have  com- 
pleted course  in.  Five  hours  a  week. 
Course  V.     Ore  dressing  Junior  i 

Mechanical    preparation    of   ore   for    the   market,    for    metallurgical    treat- 
ment, etc.     Four  hours  a  week. 
Course   VI.     Designs   and  specifications  Senior   ii 

Designs  of  mine  cars,   skips,  head-frames,  etc.,   in  connection  with  thesis 
work.     Open   to   those   who   have    completed  Senior   i.     Eight   hours   a 
week. 
Course  VII.     Plane  surveying  Sophomore  i 

Computation,  platting,  with  special  reference  to  mine  surveying.     Twice  a 
week. 
Course  VIII.     Field  work  Junior 

Practice  in  plane  surveying  during  the  month  of  August,  with  special  ref- 
erence to  mine  surveying.    Open  to  those  who  have  completed  course  vn. 
Course  IX.     Mine  surveying  Junior  ii 

Computations,  methods,  etc.     Open  to  those  who  have  completed  courses 
vn  and  ix.     Three  times  a  week. 
Course  X.     Mine  mapping  Junior  ii 

Six  hours  a  week. 

COURSE  IN  PHYSICS 
Course  I.     General  physics  Sophomore  i,  ii 

Experimental    lectures   and   laboratory   work. 
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Students 


THE  SCHOOL  OF  MINES 


SENIORS— 12 


Bass,   Samuel  Thayer,   St.   Paul. 
Bowman,    Frank   Atherton, 

Minneapolis. 
Brosious,  Harold  Irving, 

Stillwater. 
Devereaux,  Francis  Cyril, 

Minneapolis. 
Hale,  Will  Hammond, 

Minneapolis. 
Houlton,   Lewis   Kendal, 

Elk  River. 


Kingston,  Merton  Stephen, 

Eveleth. 
Kuehn,  Amor  Frederick, 

Minneapolis. 
McCarty,  Andrew   Leonard, 

Good  Thunder. 
Merritt,   Lucien,  Duluth. 
Shonts,   Sydney   Latham, 

Fergus   Falls. 
Squyer,    Dewey   Charles, 

Minneapolis. 


JUNIORS— 18. 


Angst,  Harry  Hugo, 

Minneapolis. 
Boyd,  Robert  Russell, 

St.   Charles. 
Cadwell,  W.   Chauncey, 

Le  Sueur. 
Colhoun,  Allan  Banatyne, 

Minneapolis. 
Curry,   Duncan   Ellsworth 

Howard,    Spring  Valley,   Wis. 
Donaldson,   Alexander 

Hasseltine,  Minneapolis. 

Edmonds,   Frank   Norman, 

Minneapolis. 
Field,  Thorold  Farrar, 

New  York  City. 
Gulick,    James  Hervey,  Oronoco. 


Keller,    Orrin    Edwin    Martin, 

Minneapolis. 
Lytzen,  Walter  William, 

St.   Paul. 
McKay,  Henry  Sinclair, 

Brainerd. 
Merriam,    Robert    Stanley, 

Minneapolis. 
Minder,   Emil   George, 

St.  James. 
Neustadt,    Berthold    Robert, 

La  Salle,  111. 
Schrader,  Erich  Julius,  St.  Paul. 
Sherman,   Ira  Washington, 

Fergus  Falls. 
Ziesmer,   Ralph  A., 

Fergus  Falls. 


SOPHOMORES-31. 


Bottenfield,  Drake,  Minneapolis. 
Brandt,  John,  St.  Paul. 
Clement,   Lester   Latham, 

Winona. 
Dorr,  William  Grey, 

Minneapolis. 


Fisher,    Frank    Loring,    Duluth. 
Harrington,    Guy    Pembroke, 

Hutchinson. 
Howes,  Frank  Twombly, 

St.    Paul. 
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Kilpatrick,    Raymond    Lewis, 

St.   Paul. 
Kurtzman,  Paul  Starr, 

Rochester. 
Maynard,  Major  John  Hum- 
phrey, Minneapolis. 
Mella,   Ralph,  St.   Paul. 
Millspaugh,  Mark  Gillespie, 

Little  Falls. 
Moenke,   William    Fred,    Joel. 
Morgan  Charles,  Zumbrota. 
Noehl,  Bartley  F.,  Kasson. 
Nye,  Charles  Wheeler, 

Minneapolis. 
O'Connor,    Edward    Silvester, 

Highwood. 
Olund,  Henning  Ekstrom, 

St.   Paul. 
Parks,    Edgar    Kay,    Brainerd. 
Penhoel,   Louis,  St.   Paul. 


Rawson,  Horace   Cole, 

Fergus   Falls. 
Roed,  Olaf,   Minneapolis. 
Rose,   William   Anderson, 

Duluth. 
Smith,    Edward   Wilson, 

Minneapolis. 
Snyder,  Sidney  Olmstead, 

Minneapolis. 
Steele,  Charles  Whyte, 

Minneapolis. 
Wallace,  George  Watson,  Jr., 

Duluth. 
Weisel,  George  Ferdinand, 

Minneapolis. 
Wheeler,  Walter  Hall, 

Minneapolis. 
Wiest,   Michael  Andrew, 

New  Rome. 
Yates,  Ralph  Pierce,  Jr.,  Tracy. 


FRESHMAM-57. 


Bassett,   Robert  Hiram, 

Minneapolis. 
Blitz,  Ralph  Silvester, 

Minneapolis. 
Broughton,  Laurence  Linkins, 

St.  Paul. 
Carlton,  Edward  Jones, 

Minneapolis. 
Clark,   William  George, 

Minneapolis. 
Coggswell,  John   Franklin, 

Two  Harbors. 
Cordiner,    Max,   Princeton. 
Cowin,  James,  Jr.,   Minneapolis. 
Daugherty,  Bertine  John, 

Duluth. 
Davies,  Robert  William, 

Minneapolis. 
Davy,  Jesse  John,  Stewart. 
Dedloph,   Frederick,  St.   Paul. 
Dickey,  James  Mills,  St.  Paul. 
Edgerton,  Erastus  Ralph, 

Minneapolis. 
Edwards,   Frank   Raymond, 

Bowdle,  S.  D. 
Fletcher,  Robert  Henry, 

Minneapolis. 
Hanks,  Isaac  Baker, 

Minneapolis. 
Hawes,  Edward  M.,  Luverne. 


Heine,  Harry  William,  St.  Paul. 
Hoaas,  Ole  G.,  Mcintosh. 
Hovland,  Joseph  T.,   Zumbrota. 
Jackson,    Charles    Freeman, 

Minneapolis. 
Johnson,  Byron  Morgan, 

Alexandria. 
Juni,  Edwin  Ferdinand, 

New  Ulm. 
Keene,   Lewis,   Minneapolis. 
Kimball,  Eugene  Delroy, 

Minneapolis. 
King,  Alexander,  Virginia. 
Lathrop,    Harry,    Minneapolis. 
Lewes,  William  Murray, 

St.  Paul. 
Lowe,  John  Marco,   St.   Paul. 
Lysne,  Henry,  Northfield. 
McCreery,   Arthur    Sturges, 

Northfield. 
McRae,  Randolph  James, 

Duluth. 
Malcolmson,    George    Edmund, 
Minneapolis. 
Merritt,  Thomas  Andrus, 

Duluth. 
Millar,   Howard   Agnew, 

Minneapolis. 
Miller,  Emil  Joseph,  Hopkins. 
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Mis-.    Walter    Christian, 

St.  Paul. 
Molander.    Arthur    I  lidding, 

St.  Paul. 
Muir.  Neal  Matthew.  St.  Paul. 
Oberg,    Anton    Curtiss, 

Watertown. 
Parker,   Walter    Huntington, 

Stillwater. 
Probst,   Elmer   Andrew, 

Wabasha. 
Schipper,    Fred   Gerhardt, 

Pekin,  111. 
Sheldon,  William.  J.,  Alexandria. 
Skonnard,    Norman    O., 

Minneapolis. 
Sparrow,   Omar   Franklin, 

Ortonville. 


Steinberg,    Herberl    Jan 

Virginia. 
Vinal,    Elwin   LeRoy, 

New  Bedford,   Mass. 
Wells,  Leon  PecK, 

Aberdeen,  S.   D. 
Willis,    Arthur    A.,    Janesville. 
Winters,    Frederick  .  William, 

Mazeppa. 
Yeoman,   George  Worden, 

Minneapolis. 
Young,   Courtland  James, 

Superior,  Wis. 
Young,  Jesse   Orrin, 

Paullina,   la. 
Zaiser,   Hugo   Victor, 

Red  Lake  Falls. 
Ziesemer,  Harry  M., 

Fergus   Falls. 


>uZi 


BULLETIN    mlmm 


OF    TIM 


Minnesota  School  of  Mines 


MINNEAPOLIS 


Vol.  8 


OCTOBER  2,   190S 


No.  1  1 


TABLE  OF  CONTENTS 


General  Statement 

Faculty 

Admission   . 

Fees     . 

Special  Statement 

Courses  of  Study. 

Courses  of  Instruction 

Students 


Page 
i-8 

9 

10-12 

17 

17 

23-29 

30-35 
35-36 


The  University  Bulletins  are  issued  every  six  weeks  during  the  Uni- 
versity year,  at  least  six  numbers  every  calendar  year.  Entered  at  the 
rostofrice  in  Minneapolis  as  second-class  mail  matter. 


ivri  inhvie^af'Oi^i^,    jvirrsiixi. 


Calendar  for  1905-6 


1  9  O  5 

1  9  O 

6 

JULY 

JANUARY 

S   M 

T  W  T 

F 

S 

S 

M 

T  W  T 

F 

S 

1 

1 

2 

3 

4 

5 

6 

2 

3 

4 

5 

6 

7 

8 

7 

8 

9 

10 

11 

12 

13 

9 

10 

11 

12 

13 

14 

15 

14 

15 

15 

17 

18 

19 

20 

16 

17 

18 

19 

20 

21 

22 

21 

22 

23 

24 

25 

26 

27 

23 

24 

25 

26 

27 

28 

29 

28 

29 

30 

31 

30 

31 

AUGUST 

FEBRUARY 

1 

2 

3 

4 

5 

1 

2 

3 

6 

7 

8 

9 

10 

11 

12 

4 

5 

6 

7 

8 

9 

10 

13 

14 

15 

16 

17 

18 

19 

11 

12 

13 

14 

15 

16 

17 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

27 

28 

29 

30 

31 

25 

26 

27 

28 

SEPTEMBER 

MARCH 

1 

2 

1 

2 

3 

3 

4 

5 

6 

7 

8 

9 

4 

5 

6 

7 

8 

9 

10 

10 

ii 

12 

13 

14 

15 

16 

11 

12 

13 

14 

15 

16 

17 

17 

18 

19 

20 

21 

22 

23 

18 

19 

20 

21 

22 

23 

24 

24 

25 

28 

27 

28 

29 

31 

25 

26 

27 

28 

29 

30 

31 

OCTOBER 

APRIL 

1 

2 

3  1  4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

/ 

8 

9 

10  11 

12 

13 

14 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17  18 

19 

20 

21 

15 

16 

17 

18 

19 

20 

21  ' 

22 

23 

24 

25 

26 

27 

28 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

29 

30 

NOVEMBER 

MAY 

1 

2 

3 

4 

1 

2 

3 

4 

5 

5 

6 

7 

8 

9 

10 

11 

6 

7 

8 

9 

10 

11 

12 

12 

13 

14 

15 

16 

17 

18 

13 

14 

15 

16 

17 

18 

19 

19 

20 

21 

22 

23 

24 

25 

20 

21 

22 

23 

24 

25 

26 

26 

27 

28 

29 

30 

.. 

27 

28 

29 

30 

31 

_ 

DECEMBER 

JUNE 

.. 

1 

2 

..  |  .. 

1 

2 

3  |  4 

5 

6 

7 

8 

9 

3 

4 

5   6 

7 

8 

9 

10  11 

12 

13 

14 

15 

16 

10 

11 

12 

13 

14 

15 

16 

17  18 

19 

20 

21 

22 

23 

17 

18 

19 

20 

21 

22 

23 

24  1  25 

3  M.. 

26 

27 

28 

29 

30 

24 

25 

26 

27 

28 

29 

1  •• 

30 

University  Calendar,  1905-6 


The  University  year  will  hereafter  open  on  the  Tuesday  before  the 
second  Thursday  in  September,  and  close  on  the  second  Thursday  in  June. 


FIRST  SEMESTER 


SEPTEMBER    11   M  Examination  in  English,  required  of  all  new  stu- 
dents. 

12  T  Entrance  examinations  and  registration. 

13  W  Entrance  examinations  and  registration. 

14  T  Entrance  examinations  and  registration. 

15  F  Entrance  examinations  and  registration. 

(First  College  classes  organized,  1869). 

16  S  Examinations  end  and  registration  completed   1  w 
19  T  Classes  called  for  regular  work. 

23  S 2  w 

30  S      3  w 

OCTOBER  7  S      4  w 

14  S      5w 

21  S      6w 

28  S      7  w 

NOVEMBER       4S      8w 

11  S      9  w 

18  S      10  w 

25  S      11  w 

30  T  Thanksgiving  Dav.     Holiday. 

DECEMBER       2S 12  w 

9  S      13  w 

16  S      14  w 

23  S     Holiday  recess  begins  (no  classes) 15  w 

25  M  Christmas  Day. 


JANUARY  1  M    New  Year's  Day. 

8  T    Work  resumed  in  all  departments. 

13  S      16  w 

20  S      17  w 

27  S     Semester   Examination    VII    and   VIII    hour 

work 18  w 

29  M    Semester  Examination         I  hour  work. 

30  T  "  "  II     " 

31  W  "  "  III     l< 
FEBRUARY        IF"                    "  IV     " 

2  F  "  V     " 

3  S  "  "  VI     "  "       19  w 


SECOND  SEMESTER 


FEBRUARY        5  M 

10  S 
12  M 

17  S 

18  S 


MARCH 


APRIL 


MAY 


JUNE 


22 
24 

3 
10 
17 
24 
31 

7 
14 
21 
28 

5 
12 
19 
26 

2 


4  M 

5  T 

6  W 

7  T 

8  F 

9  S 


Second  Semester  begins — Classes  called  for  regular 

work. 
1  w 


Lincoln's  Birthday.     Holiday. 


University  Charter,  1868.    General  Sibley  died 

1891. 
Washington's  Birthday. 


2w 


3  w 

4  w 

5  w 

6  w 

7w 

8w 

9w 

10  w 

11  w 

12  w 

13  w 

14  w 

15  w 

16w 

Semester  Examinations.     VII  and  VIII  hour 

work 17  w 

Semester  examinations.        I  hour  work. 
II     " 

III  " 

IV  " 
V     " 

VI     "  "        ....18w 


COMMENCEMENT  WEEK,  1906. 


SUNDAY  June  10  Baccalaureate  Service. 

MONDAY  June  11  Senior  Class  Exercises. 

TUESDAY  June  12  Senior  Promenade. 

WEDNESDAY  June  13  Alumni  Day. 

THURSDAY  June  14  Commencement  Day — the  Thirty-fourth. 

Annual  Commencement. 

FRIDAY  June  15  Summer  Vacation  begins. 


PROGRAM  OF  EXAMINATIONS,  SEPTEMBER,  1905. 


The  College  of  Science,  Literature  and  the  Arts. 

The  College  of  Engineering  and  the  Mechanic  Arts. 

The  School  of  Mines. 

The  College  of  Law. 

The  School  of  Chemistry. 


The  numbers  placed  after  the  subjects,  when  given,  indicate  the 
rooms  in  which  the  examinations  will  be  held. 

Subjects  for  admission 
Day  Hour  to  the  freshman  class 

Monday,  September  11,  9:00  a.  m.       English — required  of  all. 

Tuesday,  September  12,  8:00-10:30     *  Elementary  Algebra. 

10:45-1:15     ^Higher  Algebra. 
2:30-5:00     *  Plane  Geometry. 
Wednesday,  September  13,        8:00-10:30     *Solid  Geometry. 

10:45-  1:15     fAll  History  Subjects 17 

2:30-  5:00     fCivics 16 

Thursday,  September  14  8:00-10:30     |  Political  Economy 16 

*German. 
*French. 
10:45-1:15     *Latin  Grammar. 
2:30-  5:00     *Greek. 
*Caesar. 
Friday,  September  15,  8:00-10:30     *Cicero. 

*  Vergil . 
10:45-  1:15      ||Chemistry. 

**  Physics. 

2:30-  5:00     JBotany 29 

JZoology.. 35 

*  Astronomy B 

Saturday,  September  16,  8:00-10:00     JGeology 18 

10:45-  1 :15     1  Physiography 18 

4[Drawing 24 

<[Shop  Work. 

*  Place  to  be  announced;  fLibrary  Building;  JPillsbury  Hall;    |IChem- 
ical  Laboratory;  **Armory;  ^[The  Shops. 


The  University 


The  University  of  Minnesota  comprises  the  following  named  colleges, 

schools  and  departments: 
The  Graduate  Department 

The  College  of  Science,  Literature  and  the  Arts 
The  School  of  Analytical  and  Applied  Chemistry 
The  College  of  Engineering  and  the  Mechanic  Arts 
The  School  of  Mines 
The  Department  of  Agriculture,  including — 

the  College  of  Agriculture 

the  School  of  Agriculture 

the  Dairy  School 

the  Short  Course  for  Farmers 
The  College  of  Law 
The  Department  of  Medicine,  including — - 

the  College  of  Medicine  and  Surgery 

the  College  of  Homeopathic  Medicine  and  Surgery 

the  College  of  Dentistry 

the  College  of  Pharmacy 
The  Regents  of  the  University  have  also  entrusted  to  their  charge 
The  Experiment  Station,  including — 

the  Main  Station  at  St.  Anthony  Park 

the  Sub-Station  at  Crookston 

the  Sub-Station  at  Grand  Rapids 
The  Geological  and  Natural  History  Purvey 
The  Graduate  Department.     In  each  of  the  colleges,  except  that 
of  medicine,  there  are  advanced  courses  of  study  leading  to  second  de- 
grees.    These  courses  are  open   to  graduates  of  any  reputable  college 
upon  presentation  of  diploma. 

In  the  College  of  Science,  Literature  and  the  Arts,  there  is  a 
four  years  course  of  study  leading  to  the  degree,  bachelor  of  arts.  The 
work  of  the  first  two  years  is  elective  within  certain  limitations  as  to  the 
range  of  subjects  from  which  the  electives  are  to  be  chosen.  The  work 
of  the  last  two  years  is  entirely  elective.  The  course  is  so  elastic  that  it 
permits  the  student  to  make  the  general  scope  of  the  course,  classical, 
scientific  or  literary    to  suit  the  individual  purpose. 

The  School  of  Analytical  and  Applied  Chemistry,  offers  two 
four-year  courses  of  instruciton  in  chemistry,  one  mainly  analytical  the 
other  applied.  The  degree  of  bachelor  of  science  (in  chemistry)  is  con- 
ferred upon  those  who  complete  either  course  in  a  satisfactory  manner. 
A  Summer  School  for  Teachers.  A  six-weeks'  course  of  instuction  is 
offered,  in  various  University  subjects,  to  those  whose  school  duties  pre- 
vent them  from  taking  the  regular  University  courses. 


The  College  oi  Engineering  \\i>  mm  Mechanic  Arts  offer 
courses  of  study  of  lour  years  each,  in  civil,  mechanical,  electrical  and 
municipal  engineering  leading  to  the  degrees  of  ch  il,  mechanical,  electrical 

and  municipal  engineer.  'Phis  college  offers  a  four  years'  course  of  study 
in  science-  and  technology  leading  to  the  degree  of  bachelor  of  science, 
with  an  additional  year  leading  to  the  engineer's  degree  in  any  one  <>i  the 
various  Inns  .'tiered  in  the  college.  This  college  also  offers  graduate 
work  leading  to  the  degree  master  of  science. 

Tin-:  School  of  Minks  offers  a  four-years  course  of  study  in  mining 
and  Metallurgy  upon  completion  of  which  the  degrees,  engineer  of  mines 
and  metallurgical  engineer,  are  conferred. 

Tiii':  College  of  Agriculture  offers  a  four  years  course  in  agri- 
culture. The  degree  o(  bachelor  of  agriculture  is  conferred  on  completion 
o(  the  course.  Students  in  this  college  may  specialize  along  the  line  of 
forestry  or  home  economics  and  secure  the  degree  bachelor  of  agricul- 
ture (in  forestry  or  in  home  economics). 

The  School  of  Agriculture  offers  a  three-years  course  of  study 
and  is  a  training  school  for  practical  farm  life  and  in  domestic  economy. 
The  college  of  agriculture  is  open  to  graduates  of  this  school  who  have 
completed  the  fourth  year  of  work  required  for  admission  to  the  college 

The  Dairy  School  offers  practical  instruction  in  dairying  to  those  who 
are  actually  engaged  in  the  manufacture  of  butter  and  cheese. 

The  Short  Course  for  Farmers  is  designed  to  be  of  the  greatest  help 
possible  to  those  actually  engaged  in  farming. 

The  College  of  Law  offers  a  three-years  course  of  instruction  lead- 
ing to  the  degree  of  bachelor  of  laws.  There  is  an  evening  class  provided 
in  this  college.  Graduate  work  leading  to  the  degrees,  master  of  laws,  and 
doctor  of  civil  law,  is  offered. 

The  College  of  Medicine  and  Surgery  and  The  College  of 
Homeopathic  Medicine  and  Surgery  offer  four-year  courses  of  study 
of  nine  months  each.  Upon  completion  of  either  of  the  prescribed  courses 
the  degree,  doctor  of  medicine  is  conferred. 

In  the  colleges  of  science,  literature  and  the  arts,  of  medicine  and 
surgery,  and  homeopathic  medicine  and  surgery,  there  has  been  estab- 
lished a  combined  course  of  six  years  leading  to  the  degrees  of  bachelor 
of  science  and  doctor  of  medicine. 

The  College  of  Dentistry  offers  a  four-years  course  of  study  of 
nine  months  each.  Upon  completion  of  the  prescribed  course  the  degree 
of  doctor  of  dental  surgery  is  conferred. 

The  College  of  Pharmacy  offers  a  two-  or  three-years  course  of 
study  leading  to  the  degree  of  pharmaceutical  chemist.  This  college 
also  offers  graduate  work  leading  to  the  degrees,  master  of  pharmacy 
and  doctor  of  pharmacy. 

Special  Courses.  In  each  of  the  colleges,  students  of  an  advanced 
age  and  adequate  preparation  are  permitted  to  pursue,  under  the  direc- 
tion of  the  faculty,  one  or  two  distinct  lines  of  study. 

The  University  offers  no  correspondence  courses. 
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The  School  of  Mines 


OFFICERS 
Cyrus  Northrop,  LL.  D.,  President 

•       OFFICERS  OF  THE   DEPARTMENTS   OF   MIXING  AND   METALLURGY 

William  R.  Appleby,  M.  A.,  Dean  and  Professor  of  Metallurgy 
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Edward  P.  McCarty,  E.  M.,  Instructor  in  Mining 
Levi  B.  Pease,  M.  S.,  Instructor  in  Assaying 
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Christopher  W.  Hall,  M.  A.,  Professor  of  Mineralogy  and  Geology 
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ADMISSION 


Examinations  for  admission  will  be  held  at  the  beginning  of 
the  year.     See  calendar  and  program  of  examinations. 

No  student  will  be  registered  for  first  semesters'  wrork  after 
September  28th,  1905,  and  second  semester's  work  after  Feb- 
ruary 16th,  1906. 

All  applicants  should  present  themselves  to  the  registrar, 
wdio  will  furnish  them  with  application  blanks  and  directions 
covering  examinations  and  registration. 

Women  will  not  be  admitted  to  any  course  offered  in  the 
School  of  Mines. 
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GENERAL   REGULATIONS  (U)VERNING  ADMISSION 


Students  will  be  admitted  to  the  freshman  class  on  pass- 
ing the  regular  entrance  examinations. 

No  student  will  be  admitted  if  conditioned  in  more  than 
three  half-year  subjects,  or  their  equivalent. 

Graduates  of  any  Minnesota  State  high  school  will  be 
admitted  without  examination,  provided — 

(1)  That  the  school  maintain  a  full  four-year  course  of 
high  school  w^ork. 

(2)  That  the  applicant  present  to  the  registrar  the  prin- 
cipal's certificate  showing  the  satisfactory  completion 
of  all  the  studies  required  for  admission  to  the  desired 
University  course. 

Graduates  of  Minnesota  State  high  schools  who  are  defi- 
cient in  not  more  than  three  half-year  subjects  or  their 
equivalent,  may  be  excused  from  entrance  examinations 
in  such  subjects  as  the  enrollment  committee  may  decide ; 
such  candidates  should  present  themselves  to  that  com- 
mittee not  later  than  Tuesday  of  examination  week. 

Graduates  of  Minnesota  State  high  schools  whose  prin- 
cipal's certificate  shows  them  to  be  deficient  in  more 
than  three  half-year  subjects  or  their  equivalent,  even 
though  they  have  made  such  additional  preparation  as 
they  deem  necessary,  must  take,  nevertheless,  the  regu- 
lar entrance  examination  in  all  subjects,  as  provided  in 
sections  I  and  II,  unless  excused  by  vote  of  the  faculty; 
and  persons  wishing  to  present  reasons  for  such  excuse 
should  report  to  the  enrollment  committee  not  later  than 
Tuesday  of  examination  week. 

Graduates  of  the  advanced  courses  of  Minnesota  normal 
schools  will  be  admitted  upon  the  same  terms  as  gradu- 
ates of  State  high  schools. 

Any  Minnesota  high  school  or  academy  not  under  super- 
vision of  the  State  High  School  Board,  but  requiring  for 
graduation  a  four-year's  course,  exclusive  of  the  com- 
mon school  branches,  conforming  essentially  in  dis- 
tribution of  time  to  the  entrance  requirements  of  at 
least  one  of  the  University  courses,  will,  upon  applica- 
tion, be  inspected  by  a  committee,   and,   after  favor- 
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able  recommendation,  may  be  accredited  by  the  faculty 
in  all  respects  as  are  the  State  high  schools,  provided — 

(1)  That  the  school  be  open  to  inspection  at  any  time 
by  the  University; 

(2)  That  it  take  such  supplementary  examinations  as 
may  be  prescribed  from  time  to  time. 

VIII.  Graduates  from  schools  in  other  states,  whose  diplomas 

admit  to  reputable  colleges  in  the  state  in  which  the 
school  is  located,  will  be  received  subject  to  the  regu- 
lations that  apply  to  graduates  of  Minnesota  State  high 
schools. 

IX.  Applicants  from  schools  not   coming  within  any   of  the 

above  classes  must  take  the  regular  entrance  examina- 
tions or  present  State  High  School  Board  certificates. 

On  and  after  August  30,  1904,  every  person  admitted  to  the 
University  shall  be  examined  in  reading,  writing,  spelling  and 
composing  the  English  language,  and  all  who  fail  to  obtain  a 
grade  of  seventy-five  per  cent,  shall  be  required  to  pursue  a 
course  of  instruction  to  be  provided,  and  no  person  shall  ever 
receive  any  diploma  or  other  certificate  of  merit  or  proficiency 
until  he  shall  have  passed  such  examination  and  obtained  the 
specified  credit. 

In  all  cases  the  faculty  reserves  the  right  to  require  a  student 
to  take  supplementary  examinations  if  he  does  not  sustain  him- 
self creditably  in  his  course. 

The  enrollment  committee  will  meet  every  day  during  the 
week  commencing  September  nth,  in  School  of  Mines  Building, 
room  25,  at  9  o'clock  a.  m. 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FRESHMAN 

CLASS 

N.  B. — Time  element,  as  indicated  with  each  subject,  is  essential 

A  three  years'  course  of  reading  in  English  classics 
English  Composition,  one  year 
Algebra,    elementary,  one  year 
Algebra,  higher,  one-half  year 
Geometry,  plane,  one  year 
Geometry,  solid,  one-half  year 

In  addition  to  the  above  named  required  subjects,  for  which 
no  substitutes  will  be  accepted,  the  student  shall  present  evidence 
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of  having  completed  work  in  any  of  the  following  subjects,  entitl- 
ing him  to  eight  year-credits : 
Astronomy 
Bookkeeping 
Botany 
Chemistry 
Civics 
Drawing 
English 

Latin  element 

Literature 
French 

Grammar 

Literature 
Geology 
Greek 

Grammar 

Anabasis 
German 

Grammar 

Literature 
History 

Greece  and  Rome 

England 

Modern 

Medieval 

Senior  American 
Latin 

Grammar 

Caesar 

Cicero 

Vergil 
Physics 
Physiography 
Political  Economy 
Shopwork 
Zoology 

SYLLABUS 

The  following  statements  indicate,  in  a  general  way,  the 
ground  expected  to  be  covered  in  the  study  of  the  various  sub- 
jects accepted  for  admission. 
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English  Classics  (three  years  averaging  not  less  than  three  hours  per  week) 
In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the 
part  of  preparatory  schools,  the  requirements  in  English  are  outlined 
below  somewhat  in  detail.  Where  texts  are  mentioned,  they  are 
merely  suggestive  and  not  arbitrary.  Equivalents  will  be  accepted 
in  lieu  of  any  of  the  texts  mentioned. 

English  Classics — (a) 

A  critical  reading,  in  class,  of  English  masterpieces,  with   composition 
work  based  upon  the  same.     The  following  lists  are  suggested  as  well 
adapted  for  such  study- 
Shakespeare,    "Macbeth;"   Milton,    "Paradise   Lost,"   books   i    and   n; 

Burke,  "Conciliation  with  America;"   Carlyle's  essay  on  "Burns." 
In  the  study  of  these  works  the  student  should  come  to  know  the  lead- 
ing facts  connected  with  the  author  and  his  time;  he  should  be  fa- 
miliar with  the  subject  matter  of  the  work ;  thoroughly  at  home  with 
the  story ;  and  have  a  clear  idea  of  the  form  and  structure  of  the  work. 
The  teacher  should  call   for  frequent  written   exercises  such  as  will 
naturally  suggest  themselves.     For  instance,  in  the   "Merchant  of 
Venice,"  the  following  are  among  the  topics  that  might  be  suggested: 
The  historical  setting  of  the  play;  the  Jew  in  Europe,  as  depicted  by 
the  play;  Shakespeare's   purpose   in   the   character  of   Shylock — to 
make  him  hateful  or  an  object  of  pity.      Portia's  judgments;  the 
comparison  of  certain  characters. 

English  Classics — (b) 

A  less  critical  knowledge  of  other  standard  or  classic  works  which  may, 

perhaps,  be  read  by  the  student  at  home,  with  written  reports  and 

brief  oral  discussions  in  class.      Somewhat  greater  latitude  is  to  be 

allowed  here.     The  following  works  are  noted  as  indicative  of  the 

minimum  amount  of  work  expected: 
At  least  two  of  Shakespeare's  plays,  besides  the  one  studied  critically. 

One  of  Irving' s  works. 

One  of  Hawthorne's  novels. 

Stevenson's  "The  Black  Arrow." 

One  of  Webster's  orations. 

English  Composition  and  Rhetoric  (one  year) 

Candidates  are  expected  to  show  a  familiarity  with  the  principles  and 
technical  terms  in  ordinary  high  school  texts  upon  the  subject, 
whether  acquired  by  the  direct  study  of  such  texts  or  mainly  by  the 
study  of  selected  English  masterpieces.  It  should  not  be  forgotten 
that  the  main  purpose  of  this  subject  is  to  teach  the  student  to  use 
language  correctly  and  forcibly.  To  this  end  students  should  be  giv- 
en constant  exercise  in  composition  writing.  A  knowledge  of  the 
subject  matter  of  the  texts  used  will  be  considered  of  less  importance 
than  the  demonstration  of  ability  to  write  good  English. 
A  full  year  of  work  in  the  high  school,  five  hours  per  week,  should  be 
devoted  to  this  subject. 

Elementary  Algebra  (one  year) 

Addition,  subtraction,  multiplication,  division,  factoring,  highest  com- 
mon divisor,  lowest  common  multiple,  fractions,  simple  equations 
(with  one,  two  and  several  unknown  quantities),  followed  by  prob- 
lems, theory  of  exponents,  involution  (including  the  binominal 
theorem  for  positive  integral  exponents),  evolution,  radicals,  in- 
equalities, ratio,  proportion,  progression,  and  quadratic  equations 
with  problems. 
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i  Algebra,  First  Part  (one-half  year) 

WhiK-  tins  subjeel  does  not  include  any  topics  not  named  under  ele 
mentary  algebra,  a  much  fuller  treatment  of  those  topics  is  expected 
in  this  work.  Principles  as  well  as  processes  should  be  learned, 
theorems  and  rules  should  be  rigorously  demonstrated,  and  exercises 
and  problems  should  be  more  difficult,  and  students  should  be  drilled 
in  short  methods  and  rapid  work.  Unless  candidates  have  a  good 
knowledge  o(  the  fundamental  topics  named  below,  they  arc  not  pre- 
pared to  pursue  successfully  at  the  University  the  second  part  of 
higher  algebra. 

The  topics  arc  addition,  subtraction,  multiplication,  division,  factoring, 
highest  common  divisor,  lowest  common  multiple,  fractions,  theory 
of  exponents,  involution,  evolution,  surds,  imaginaries,  and  simple 
equations  with  problems. 
Plane  Geometry  (one  year) 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary 
preparation.      Isoperimetry,   symmetry,   and  maxima,   and  minima 
of  figures  arc  not  required.      The  exercises  requiring  solutions  and 
demonstrations  should  not  be  omitted. 
I  Geometry  (one-half  year) 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary 
preparation.  The  exercises  requiring  solutions  and  demonstra- 
tions should  not  be  omitted. 

Advanced  Standing — The  University  accepts  records  from  all 
reputable  colleges  for  credit  to  advanced  standing.  Such  records 
are  accepted  as  far  as  they  are  equivalent  to  the  work  done  in 
the  University. 

Records  from  institutions  whose  entrance  requirements  are 
not  essentially  equivalent  to  the  requirement  of  the  University 
will  not  be  accepted  unquestioned.  The  credit  allowed  will  be 
decided  in  individual  cases  by  the  enrollment  committee. 

DAILY  ROUTINE 

The  morning  session  begins  at  8:30  o'clock;  a  general  as- 
sembly of  the  faculty  and  students  is  held  each  day  at  10:25 
o'clock,  at  which  there  are  brief  and  simple  religious  exercises. 

EXAMINATIONS 

Students  failing  to  receive  a  yearly  average  of  75  per  cent  on 
any  subject  shall  have  the  privilege  of  a  supplementary  examin- 
ation before  the  opening  of  the  following  year  provided  their  gen- 
eral average  for  the  year  is  60  per  cent. 

The  faculty  will  exclude  students  from  attending  classes  in 
any  subject  upon  recommendation  of  the  department   concerned. 

Students  failing  to  pass  supplementary  examinations  must 
register  the  next  year  for  those  subjects  in  which  they  have  failed. 
They  may  take  in  addition  other  subjects  appearing  in  courses  of 
instruction,  pages  28  to  32,  with  the  exception  of  Mining  and 
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Metallurgical  courses,  based  upon  requirements  of  the  various 
courses  and  daily  program.  They  may  also  take  certain  elect- 
ives  in  other  colleges,  provided  suitable  arrangements  can  be 
made. 

Each  student  must  obtain  from  the  Registrar  his  yearly 
average  in  all  subjects  and  present  himself  for  supplementary 
examinations  according  to  the  following  program: 

Tuesday,  September  12 — 

8:00-10:30.     Mathematics 

1:00-  5:00.     Mining  Engineering  subjects 
Wednesday,  September  13 — 

8:00-10:30.     Chemistry 
10:45-  1:15.     Drawing 
Thursday,  September  14 — 

8 :00-12 :00.     Metallurgical  subjects 
10:45-  1:15.     Mechanical  Engineering  subjects 

2:30-  5:00.     Physics 
Friday,  September  15 — 

8:00-12:00.     Electrical  Engineering  subjects 

2:30-  5:00.     Geology  and  Mineralogy 

All  students  must  report  in  time  to  make  suitable  arrange- 
ments with  departments  concerned  in  case  of  conflicts  in  pro- 
gram. 

No  other  supplementary  examinations  will  be  given.  Stu- 
dents failing  to  report  for  supplementary  examinations  will  be 
compelled  to  take  work  over  in  class  as  in  case  of  failures. 

Students  failing  to  present  themselves  for  final  examination 
at  the  end  of  first  or  second  semester  will  be  given  zero  on  the 
examinations. 

Students  whose  absences  in  either  semester  exceed  four 
weeks  in  the  aggregate  are  not  permitted  to  take  examinations 
without  special  permission  of  the  faculty. 

UNCLASSED  STUDENTS 

No  unclassed  students  will  be  admitted  to  the  School  of  Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of 
the  faculty  are  entitled  to  receive  the  appropriate  degrees.  Any 
person  may  undergo,  at  suitable  times,  examinations  in  any 
subject.     If  such  person  pass  in  all  the  studies  and  exercises  of 
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a  course,  he  is  entitled  to  the  appropriate  degree,  provided,  that 
at  least  one  full  year  be  spent  at  the  University  before  such 
degree  shall  be  granted,  and  provided,  the  examination  in  every 
case  be  held  before  a  committee  of  the  faculty  appointed  for 
that  purpose. 


Special  Statements 


In  the  School  of  Mines  there  are  two  regular  courses  of  study, 
viz.:  Mining  Engineering  and  Metallurgy;  leading  to  the  degree 
of  Engineer  of  Mines  (E.  M.),  and  Metallurgical  Engineer  (Met. 
E.)  respectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate 
holding  the  degree  of  E.  M.,  and  vice  versa,  provided  such  a  can- 
didate complete  an  additional  year's  work  at  the  school  and 
present  a  suitable  thesis. 

All  theses  must  be  completed  not  later  than  April  1st.  The 
accepted  thesis  must  be  bound  according  to  the  adopted  style 
and  deposited  with  the  department  offering  the  degree  desired. 

Candidates  for  advanced  standing  must  pass  a  satisfactory 
examination  for  admission  and  also  upon  those  studies  which 
have  been  pursued  by  the  class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  the 
standing  to  which  their  credentials  or  the  examinations  taken 
under  the  direction  of  the  faculty  of  this  school  may  entitle 
them. 

Students  in  the  college  of  science,  literature  and  the  arts,  in 
the  college  of  engineering  and  mechanic  arts,  and  school  of  tech- 
nical and  applied  chemistry,  who  contemplate  taking  a  degree 
in  this  school  after  completing  their  course,  are  recommended 
to  select  their  electives  with  reference  to  as  full  a  preparation  as 
possible  for  the  techincal  work  of  the  course  they  propose  to 
enter. 

FEES 

A  registration  fee  of  fifteen  dollars  is  required  at  the  begin- 
ning of  each  semester  from  residents  of  the  state,  and  thirty 
dollars  from  non-residents. 
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The  various  laboratory  fees  ate  as  follows : 

Chemical  laboratory Per  semester  $5 .  00 


Mineralogical  Laboratory , 

Assaying  laboratory 

Physical  laboratory 

Mechanical  laboratory.  .  .  . 

Electrical  laboratory 

Ore  testing  laboratory 


3.00 
15.00 
3.00 
6.00 
5.00 
10.00 


The  trip  to  the  mines  made  by  the  junior  class  costs  the  stu- 
dent from  one  hundred  to  one  hunderd  and  twenty-five  dollars. 

Books  cost  about  as  follows: 

Freshman  year $12.00  to  $15.00 

Sophomore  year 5.00  to      8.00 

Junior  year 18.00  to    25.00 

Senior  year 10.00  to    30.00 

A  number  of  books  are  recommended  to  the  student,  but 
the  purchase  of  them  is  optional.  The  lower  estimates  given 
will  cover  the  cost  of  books  that  must  be  purchased. 

Each  member  of  the  freshman  class  must  be  provided  with 
a  set  of  draughting  instruments.  The  necessary  instruments 
will  cost  about  eight  dollars. 


SUMMARY  OF   EXPENSES 
FRESHMAN   YEAR 

Incidental  fee $30. 00 

Chemical  laboratory  fee 10 .  00 

Mineralogical  laboratory  fee 6 .  00 

Assaying  laboratory  fee 15 .  00 

Books 13.00 

Draughting  instruments 15 .  00 

Note  book  and  supplies 6.00 

$95.00 

SOPHOMORE  YEAR 

Incidental  fee $30 .  00 

Chemical  laboratory  fee 10 .  00 

Physical  laboratory  fee 6 .  00 

Books 7.00 

Note  books  and  supplies 2 .  00 

$55.00 

JUNIOR  YEAR 

Incidental  fee $30. 00 

Trip  to  the  mines $100.00  to  150.00 

Books 20.00 

Note  books  and  supplies 2 .  00 

$152  to  $202.00 
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SENIOR   ,>  i   \  H 

Incidental  fee $30.00 

Chemical  laboratory  foe L0.00 

Electrical  laboratory  fee 5.00 

Ore  testing  laboratory  fee 10.00 

Mechanical  Laboratory  fee 6.00 

Books .' 20.00 

Note  book  and  supplies 2.00 

$83.00 

For  non-residents  the  incidental  fee  is  $60  per  year. 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to 
$4.00  per  week.  Room  rent  varies  from  $5.00  to  $10.00  per 
month.  With  two  occupying  one  room,  the  rent  per  student 
would  be  considerably  lower. 

ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889, 
when  the  general  faculty  of  the  University  recommended  to 
the  Board  of  Regents  its  establishment.  In  1891  the  Legis- 
lature of  the  State  of  Minnesota  voted  an  appropriation  for  es- 
tablishing and  equipping  the  school.  Two  annual  appropriations 
have  since  been  made  for  its  support.  The  legislature  of  1901 
appropriated  $47,500  for  a  new  School  of  Mines  Building.  In 
1903  the  legislature  appropriated  $25,000  for  completing  and 
equipping  the  School  of  Mines  Building. 

SCHOOL  OF   MINES   BUILDING 

The  School  of  Mines  building  is  now  completed  and  equipped. 
The  building  is  designed  to  accommodate  only  the  technical  work 
of  the  School  of  Mines,  as  adequate  building  accommodations  have 
already  been  furnished  for  Chemistry,  Geology,  Mineralogy, 
Drawing  and  Mechanical  and  Electrical  Engineering.  The  new 
building  is  150  feet  long  by  65  feet  wide.  It  is  a  brick  building, 
three  stories  high.  The  lower  floor  is  occupied  by  the  Assaying 
and  Metallurgical  Laboratories;  the  second  floor  contains  of- 
fices, two  large  lecture  rooms,  departmental  library,  and  a  mu- 
seum;  the  third  floor  provides  two  quiz  rooms,  a  large,  well 
lighted  draughting  room,  thesis  room  and  a  dark  room  and  a 
blue  print  room.  This  building  makes  possible  the  develop- 
ment of  the  work  already  begun  and  offers  facilities  for  more 
extended  work  along  techincal  lines. 

LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Min- 
neapolis, on  the  east  bank  of  the  Mississippi  river.     The  School 
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of  Mines  has  its  buildings  and  laboratories  on  the  same  ground. 
Students  of  the  School  of  Mines  have,  therefore,  all  the  oppor- 
tunities afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communica- 
tion with  several  important  mining  and  smelting  districts.  As 
the  city  is  a  railroad  center,  transportation  at  special  rates  is 
readily  obtained. 

FIELD  WORK 

Field  work  is  conducted  at  the  iron  mines  in  the  northern 
part  of  this  state,  in  the  copper  and  iron  regions  of  Michigan,  in 
the  mines  and  smelters  of  Montana,  Colorado,  Utah  and  Cali- 
fornia, and  in  the  coal  mines  of  Pennsylvania. 

At  least  one  of  these  districts  will  be  visited  by  each  class, 
affording  splendid  opportunities  for  study  and  observation. 

The  field  work  in  mining  and  metallurgy  consists  of  one  trip 
at  the  close  of  Junior  year.  Not  less  than  three  weeks  and  not 
more  than  four  weeks  shall  be  devoted  to  actual  work,  exclusive 
of  traveling. 

Students  must  deposit  with  Accountant,  at  least  two  weeks 
before  time  set  for  the  departure  of  class,  a  sum  sufficient  to 
cover  following  expense  items : 
1st.     All  transportation 
2nd.    Sleeping  car  fare 
3rd.     Board  and  lodging 
4th      Necessary  mine  supplies 

Incidental  expenses  are  not  included  in  the  above  items  and 
must  be  met  individually. 

A  statement  of  expenditures  will  be  rendered  at  the  close  of 
the  work  and  any  balance  existing  will  be  refunded. 

The  amount  of  deposit  required  will  vary,  according  to  the 
locality  visited,  from  $100.00  to  $150.00,  and  will  be  announced 
each  year  when  arrangements  for  trip  are  completed. 

THE   ELLIOT  SCHOLARSHIP  LOAN  FUND 

To  fulfill  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young 
men  who  find  their  efforts  to  obtain  a  practical  education  em- 
barrassed through  lack  of  means,  the  income  of  $5,000,  amount- 
ing to  $250  per  year,  is  placed  in  the  hands  of  the  Board  of 
Regents  to  be  used  as  a  scholarship  fund  for  assisting  young 
men  in  the  school  of  mines. 

The  conditions  of  granting  the  scholarship  loans  are:  The 
financial  needs  of  the  applicant,  his  scholarship,  moral  character, 
enthusiasm  shown  in  his  work  and  promise  of  usefulness  in  his 
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profession.  When  money  is  available  it  may  be  loaned  to  pay 
expenses  of  worthy  students  during  sickness.  The  loans  are  to 
be  repaid,  without  interest,  at  the  earliest  convicncnce  of  the 
recipients. 

LIBRARY 

The  library  consists  of  about  twelve  hundred  volumes.  This 
number  represents  only  those  works  that  treat  directly  of  min- 
ing and  metallurgical  subjects. 

The  school  has  a  complete  set  of  the  leading  mining  and 
metallurgical  journals,  and  other  similar  books  of  reference. 
The  leading  periodicals  are  accessible  to  all .  Constant  references 
in  lectures  compel  the  student  to  keep  himself  well  informed  as 
to  the  latest  methods,  machinery  and  changes  in  practice  going 
on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chem- 
istry, mineralogy  and  geology  complete  a  most  valuable  working 
and  reference  library.  A  card  index  is  kept  of  all  articles  of 
value  and  interest  appearing  in  the  leading  periodicals. 

PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances,  metal- 
lurgical plants,  copies  of  drawings  and  other  photographs  are 
indispensible  to  the  study  of  mining  and  metallurgy.  With  the 
report  of  his  field  work  every  student  is  expected  to  present 
photographs,  as  well  as  sketches,  of  various  objects  under  con- 
sideration. There  is  also  a  very  complete  set  of  lantern  slides 
illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred 
slides  have  heen  made  in  the  department's  laboratory  which 
bear  directly  on  the  work  done  in  Minnesota  and  the  neighbor- 
ing northwest.  Many  valuable  photographs  are  constantly  be- 
ing made.  Blue  prints  of  these  are  given  students  as  illustra- 
tions. Much  time  is  thus  saved  usually  spent  in  making  sketches 
and  diagrams. 

CLASSIFICATION  OF  SUBJECTS 

The  work  falls  under  the  following  subdivisions,  supple- 
mented by  thorough  courses  in  mathematics,  physics,  chem- 
istry, mineralogy  and  geology: 

(a)  Assaying — to  determine  if  ore  has  value  for  treatment. 
(b)  Mining  Engineering — to  furnish  material  for  treatment,  (c) 
Ore  testing — To  determine  best  method  of  treatment,  (d)  Ore 
dressing — furnishing  products  for  metallurgical  treatment,  (e) 
Metallurgy — smelting  and  refining  of  ores  and  ore  dressing 
products;  reduction  to  metals. 
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DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and 
senior  years.  The  subjects  given  together  with  the  sequence 
necessary,  are  treated  in  the  accompanying  outline  of  the  course. 

Until  the  second  term  of  the  junior  year,  the  course  consists 
of  lectures  and  recitations  only.  In  the  subsequent  work,  text- 
books are  used  in  connection  with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping, 
ventilation  and  similar  subjects  become  an  important  part  of 
the  work. 

Field  work  in  Mining.  At  the  close  of  the  junior  year  the 
students  are  required  to  spend  four  weeks  in  some  mining  dis- 
trict studying  underground  work  and  metallurgical  operations. 
A  part  of  the  time  is  devoted  to  the  making  of  mine  and  geo- 
logical surveys. 

A  complete  type-written  report  must  be  submitted  before 
the  student  may  register  for  the  following  year's  work. 

This  report  must  cover  the  work  done  on  the  trip  and  must 
be  fully  illustrated  with  sketches  drawn  to  scale.  Reports  will 
not  be  accepted  after  September  19th. 

All  field  work  must  be  taken  at  time  specified. 

Designs  and  specifications.  The  student  makes  in  connection 
with  his  thesis  work  working  drawings  of  mine  cars,  skips  and 
other  parts  of  mine  equipment  that  are  usually  designed  and 
made  on  the  ground. 

Mine  surveying.  The  work  in  surveying  is  designed  solely 
for  mining  engineers.  In  the  sophomore  year,  second  semester, 
the  work  consists  of  the  elements  of  plane  surveying  with  spec- 
ial reference  to  the  computations  necessary. 

Field  work  in  surveying — Course  VIII.  The  month  of  Aug- 
gust,  preceding  the  opening  of  the  junior  year,  is  spent  in  the 
practice  of  plane  surveying.  About  an  hour  per  day  is  given 
to  lectures  or  recitations  and  the  remainder  of  the  day  to  field 
work. 

The  students  are  divided  into  squads  of  two  or  four,  and 
each  is  required  to  complete  the  following  exercises  and  surveys : 

1 .  Ranging 

2.  Chaining 

3.  Compass  reading 

4.  Determination  of  length  of  pace 

5.  Survey  of  a  large  area  by  pacing  and  a  hand  compass 
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(>.  Adjustment  of  hand  levels  and  practice  in  leveling 

7.  Adjustment  and  use  of  wye  levels 

S.  Adjustment  of  mining  transit 

9.  Reading  angles 

10.  Traverse  with  steel  tape. 

1  1.  Axi ninth  traverse  with  stadia 

12.  Survey  of  mining  claim  according  to  the  regulations  of 

the  U.  S.  Government 

13.  Measurement  of  earthwork 

14.  Laying  out  railroad  tangents,  curves  and  crossings 
Each  squad  must  provide  itself  with  a    12-foot  steel  tape, 

graduated  to  tenths. 

This  course  is  open  only  to  those  who  have  taken  Course  VII, 
or  its  equivalent,  and  is  part  of  the  wfork  of  junior  year. 

During  the  second  semester  of  the  junior  year  the  higher 
theoretical  work  in  plane  and  mine  surveying  and  mine  mapping- 
is  studied.  While  visiting  the  mines  in  junior  year  a  survey  of 
a  mine,  or  some  part  of  a  mine  is  actually  made  and  the  survey 
platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  fur- 
nished students  for  this  work. 

Ore  dressing.  The  lectures  and  recitations  in  ore  dressing 
extend  through  the  first  semester  of  junior  year,  and  comprise  the 
detailed  study  of  ore  dressing  and  concentrating  machinery,  to- 
gether with  the  study  of  typical  combinations  of  dressing  ma- 
chines as  found  in  the  several  mining  districts  of  the  United 
vStates. 

In  connection  with  the  theoretical  work,  the  ore  dressing  and 
testing  plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year,  experimental  work  in  ore  concen- 
tration wrill  be  conducted. 

COURSE  IN  MINING  ENGINEERING 
FRESHMAN  YEAR 

FIRST  SEMESTER 

Chemistry  (Chemistry  I) — 42  hours,  Professor  Nicholson 
Drawing  (Drawing  I) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  I) — 5  hours,  Professor  Groat 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I) — 42  hours,  Professor 
Hall  and  Mr.  Parsons. 

SECOND  SEMESTER 

Assaying  (Metallurgy  I) — 2  hours,  Professor  Appleby 

Assaying  Laboratory  (Metallurgy  I) — 42    hours,    Professor    Appleby,    Mr. 
Christianson  and  Mr.  Pease 
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Chemistry  (Chemistry  II) — 42  hours,  Professor  Nicholson 
Drawing  (Drawing  I) — 22  and  2  hours,  Professor  Kirchner 
Mathematics  (Mathematics  II) — 4  hours,  Professor  Groat 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  II) — 2  hours,  Professor 
Hall  and  Mr.  Parsons 

SOPHOMORE  YEAR 

FIRST  SEMESTER 

Chemistry  (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  II) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  III) — 5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  III) — 3  hours,  Professor  Appleby 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

SECOND  SEMESTER 

Chemistry  (Chemistry  V) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  III) — 22  hours,  Professor  Kirchner 
Mathematics  (Mathematics  IV) — 5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  IV) — 3  hours,  Professor  Appleby 
Mining  (Mining  I) — 4  hours,  Mr.  McCarty 
Plane  Surveying  (Mining  VIII) — 3  hours,  Mr.  McCarty 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

SUMMER  WORK— MONTH  OF  AUGUST 

Mine  Surveying  (Mining  IX) — 4  weeks,  Professor  van  Barneveld  and  Mr. 
McCarty 

JUNIOR  YEAR 

FIRST  SEMESTER 

Geology  (Geology  and  Mineralogy,  Geology  I) — 2  hours,  Professor  Hall 

Mechanics  (Mechanics  I)  5  hours,  Professor  Groat 

Mechanical  Laboratory  (Mechanical  Engineering  XXIII) — 22  hours,  Pro- 
fessor Kavanaugh 

Metallurgy  (Metallurgy  V) — 4  hours,  Professor  Appleby 

Mine  Mapping  (Mining  X) — 22  hours,  Mr.  McCarty 

Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 

Petrography  (Geology  and  Mineralogy,  Geology  III) — 22  hours,  Mr.  Par- 
sons 

Ore  Dressing  (Mining  V) — 4  hours,  Professor  van  Barneveld 

SECOND  SEMESTER 

Mechanics  (Mechanics  II) — 5  hours,  Professor  Groat 

Mechanical  Laboratory  (Mechanical  Engineering  XXIV) — 22  hours,  Pro- 
fessor Kavanaugh 
Metallurgy  (Metallurgy  VI) — 4  hours,  Professor  Appleby 
Mine  Surveying  (Mining  IX) — 3  hours,  Professor  van  Barneveld 
Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 
Petrography  (Geology  and  Mineralogy,  Geology  VI) — 22  hours,  Mr.  Par- 
sons 
Steam  Engines  (Mechanical  Engineering  XVII) — 2  hours,  Professor  Fla- 
ther 

FIELD  WORK MONTH  OF  MAY 

Mining  (Mining  III)   1  [Professor  van  Barneveld 

Metallurgy  »     [4  weeks \  Professor  Appleby,  Mr.  Christianson 

(Metallurgy  VIII)    J  (Mr.  McCarty,  Mr.  Pease 
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SENIOR   YEAR 

FIRS  r  SEMESTER 

Chemistry  (Chemistry  XVI) — t2  hours,  Dr.  Frankforter 

Electric  Power  (Electrical  Engineering  V) — 32  hours,  Professor  Springer 

Geology  (Ore  Deposits     Geology  and  Mineralogy,  Geology  IX) — 1  hours, 

Professor  Hall 
Mechanics  (Mechanics  III) — 4  hours,  Professor  Groat 
Mining  ana  Mining  Engineering   (Mining  IV) — 5  hours,    Professor   van 

Barneveld 
Ore  Testing  (Metallurgy  II) — 2  hours,  Professor  Appleby 
Ore  Testing  Laboratory  (Metallurgy  II) — 42  hours,  Professor  Appleby,  Mr. 

Christianson  and  Mr.  Pease 
Thesis — 4  hours 

SECOND  SEMESTER 

Chemistry  (Chemistry  XX) — 42  hours,  Dr.  Frankforter 

Designs  and  Specifications  (Mining  VI) — 42  hours,  Professor  van  Barne- 
veld 

Geology  (Special  Problems — Geology  and  Mineralogy,  Geology  X) — 22 
hours,  Professor  Hall 

Mechanical  Laboratory  (Mechanical  Engineering  XXVIII) — 22  hours,  Pro- 
fessor Kavanaugh 

Mining  and  Mining  Engineering  (Mining  IV) — 5  hours,  Professor  van 
Barneveld 

Thesis — 4  hours 

DEPARTMENT  OF  METALLURGY 

This  subject  is  well  illustrated  with  representative  ores  of 
all  the  most  important  metals,  drawings  of  furnaces,  models 
and  samples  of  all  the  different  furnace  products.  The  lectures 
treat  of  all  the  principal  methods  now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refin- 
ing works  which  are  accessible.  The  work  in  metallurgy  extends 
through  three  years. 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  as- 
say furnaces,  fuels,  etc.,  in  connection  with  this  subject.  The 
principles  of  assaying  and  sampling  are  fully  explained.  A  col- 
lection of  representative  ores  of  various  metals  with  a  collection 
of  corresponding  slags  are  shown,  and  instruction  is  given  as  to 
nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western 
smelting  works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing  reagents, 
making  cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and 
mill  products;  different  charges  are  tried  and  practical  con- 
clusions drawn.     Assays  of  bullion  for  fineness. 
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Great  importance  is  attached  to  the  work  in  the  laboratory. 
A  large  well  ventilated  furnace  room  in  which  are  located  muffle 
and  crucible  furnaces,  and  another  room  of  similar  dimension 
equipped  with  desks,  pulp  and  bead  balances,  afford  accom- 
modations to  a  large  number  of  students.  Ores  of  various 
metals  of  known  value  are  given  the  students,  who  are  required 
to  make  up  the  necessary  charges  and  submit  their  reports  in 
detail.  This  work  is  offered  to  students  completing  the  necessary 
courses  in  mineralogy  and  chemistry. 

The  Assay  Laboratories  are  located  in  the  new  School  of  Mines 
Building  and  consist  of: 

1st.  Preparation  room.  This  room  is  62  feet  long  by  36 
feet  wide  and  accommodates  66  students.  Here  samples  and 
reagents  are  weighed  preparatory  to  assaying.  Each  student 
is  furnished  with  a  complete  set  of  apparatus,  including  a  pulp 
balance  for  individual  use.  All  operations  are  therefore  conduct- 
ed with  the  greatest  economy  of  time  and  entirely  apart  from 
the  furnace  room.  The  saparation  of  the  preparation  room 
from  the  furnace  room  is  of  greatest  importance.  Nearly  all  ores 
are  crushed  and  pulverized  by  suitable  machines  run  by  electric 
motors.  Students  are  compelled  to  pulverize  by  hand  a  min- 
imum number  of  samples,  thereby  saving  much  time  for  extend- 
ed and  advanced  work  in  special  lines. 

2nd.  Furnace  room.  This  room  is  60  feet  long  by  42  feet 
wide.  The  high  ceiling  and  special  ventilation  provided  for  this 
room  make  it  a  most  comfortable  assay  furnace  room.  It  pro- 
vides for  the  accommodation  of  twelve  (12)  double-decked  muffle 
furnaces,  twenty-four  (24)  crucible  furnaces  and  twelve  (12) 
gasoline  furnaces.  After  the  sample  has  been  placed  in  a  suit- 
able vessel  for  fusion,  it  is  taken  to  the  furnace  room,  which 
communicates  directly  with  the  preparation  room. 

3rd.  Balance  room.  This  room  is  31  feet  long  by  16  feet 
wide.  In  this  room  are  various  types  of  balances  for  accurately 
weighing  gold  and  silver  beads  and  bullion.  The  room  is  spec- 
ially lighted  by  electric  cove  lights  from  the  ceiling.  The  balances 
are  placed  on  heavy  brick  piers  which  are  independent  of  the 
walls  of  the  building. 

ORE  TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machin- 
ery connected  with  the  subject,  supplemented  with  detail  draw- 
ings. 

There  are  complete  testing  works  connected  with  the  depart- 
ment where  the  student  may  see  the  working  of,  and 
handle      for     himself,      crushers,      rolls,       Huntington       mill, 
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concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pan  for  amalgamation,  settlers,  reverberatory  furnaces  for 
oxidizing  and  oxidizing-chloridizing  roasts,  Leaching  and 
chlorination  plants,  as  well  as  sizing  apparatus  and  hy- 
draulic separators.  Sufficiently  large  amounts  of  ore  are  given 
to  make  the  necessary  tests  upon  the  different  machines,  and 
the  students  report  the  best  method  of  treatment.  The  first 
semester  of  senior  year  is  devoted  to  instruction  and  laboratory 
work,  and  is  required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial 
needs. 

Educational.  The  ore  testing  plant  acquaints  the  student 
with  the  construction  and  manipulation  of  the  principle  typical 
machines  used  in  the  leading  ore  dressing  establishments  of  the 
country.  It  is  here  that  students  in  mining  and  metallurgical 
engineering  get  the  requisite  practical  experience.  They  handle 
all  machines  and  operate  on  sufficiently  large  amounts  of  material 
to  determine  the  methods  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor 
in  mining  and  metallurgical  projects.  The  commercial  object 
is  to  determine  the  best  method  of  treating  a  given  ore  so  as 
to  yield  the  largest  percentage  of  the  metal  it  contains  at  the 
least  possible  cost.  Samples  varying  from  500  pounds  to  car 
load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the 
Mississippi,  between  the  Great  Northern  and  Northern  Pacific 
railroads.  Located  at  this  point  on  the  University  campus,  it 
offers  the  very  best  facilities  for  both  educational  and  commercial 
purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant 
were  sufficient  to  purchase  only  the  necessary  machinery,  the 
business  men  of  Minneapolis  generously  provided  a  suitable 
building.     This  building,  94x66  feet,  is  built  of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary 
to  illustrate  the  various  processes  of  ore  testing,  viz. :  a  Bridgman 
mechanical  sampler,  size  B  ;  a  link  belt  bucket  elevator ;  a  pulley 
feeder  complete;  a  pair  of  12|xl2  geared  rolls  complete;  a  four 
compartment  spitzkasten;  a  three  compartment  Hartz  jig;  a 
Collum  jig  complete  with  cone  for  driving ;  a  three  and  a  half  foot 
Huntington  mill  complete;  a  three  stamp  mill,  275-pound 
stamps;  a  five  stamp  mill,  850  pound  stamps;  a  Challenge  auto- 
matic feeder  for  five-stamp  battery ;  a  suspended  Challenge  feed- 
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er  for  three-stamp  battery;  a  Tulloch  feeder  for  Huntington 
mill;  a  single  deck  buddle,  twelve  feet  in  diameter;  a  four-foot 
plain  belt  Frue  vanner;  a  Cammett  concentrator;  a  Hooper 
pneumatic  concentrator;  a  Century  drop  motion  jig;  a  three- 
foot  amalgamating  pan ;  a  five  foot  settler ;  a  Bruckner  roasting 
furnace,  with  fire  box  on  wheels;  a  chlorination  barrel;  a  bat- 
tery tightener ;  a  two-horse  power  vertical  boiler ;  a  steam  drying 
pan;  three  trommels,  with  driving  arrangement  and  gears;  a 
one  thousand  pound  Reedy  elevator,  complete  with  worm  gear; 
two  overhead  crawls,  each  with  eighty  foot  track;  one-tone 
pulley  block ;  a  quarter-ton  pulley  block ;  a  scoop  car,  with  flat 
wheels;  two  twenty  horse  power  electric  motors;  three  Mac- 
Dermott  automatic  samplers,  etc. 

COURSE  IN  METALLURGY 

FRESHMAN  YEAR 

FIRST  SEMESTER 

Chemistry  (Chemistry  1)42  hours,  Professor  Nicholson 
Drawing  (Drawing  I) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  I) — 5  hours,  Professor  Groat 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I) — 42  hours,  Professor 
Hall  and  Mr.  Parsons 

SECOND  SEMESTER 

Assaying  (Metallurgy  I) — 2  hours,  Professor  Appleby 

Assaying  Laboratory   (Metallurgy  I) — 42  hours,   Professor  Appleby,   Mr. 

Christianson  and  Mr.  Pease 
Chemistry  (Chemistry  II) — 42  hours,  Professor  Nicholson 
Drawing  (Drawing  I) — 22  and  2  hours,  Professor  Kirchner 
Mathematics  (Mathematics  II) — 4  hours,  Professor  Groat 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  II) — 2  hours,  Professor 

Hall  and  Mr.  Parsons 

SOPHOMORE  YEAR 

FIRST  SEMESTER 

Chemistry  (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  II) — 42  hours,  Professor  Kirchner 
Mathematics  Mathematics  III) — 5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  III) — 3  hours,  Professor  Appleby 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

SECOND  SEMESTER 

Chemistry  (Chemistry  V) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  III) — 22  hours,  Professor  Kirchner 
Mathematics  (Mathematics  IV) — 5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  IV) — 3  hours,  Professor  Appleby 
Mining  (Mining  I) — 4  hours,  Mr.  McCarty 
Plane  Surveying  (Mining  VIII) — 3  hours,  Mr.  McCarty 
Physics  (Physics  I) — 4  hours,  Professor  Jones 
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SUMMER  WORK— MONTH  OF  AUGUST 
Mint  Surveying  (Mining  IX) — 4  weeks,  Professor  van  Barneveld  and  Mr. 
McCarty 

JUNIOR  YEAR 

FIRST  SEMESTER 

Geology  (Geology  and  Mineralogy,  Geology  I) — 2  hours,  Professor  Hall 
Mechanics  (Mechanics  I) — 5  hours,  Professor  Groat 

Mechanical  Laboratory  (Mechanical  Engineering  XXIII) — 22  hours,  Pro- 
fessor Kavanaugh 
Metallurgy  (Metallurgy  V) — 4  hours,  Professor  Appleby 
Mine  Mapping  (Mining  X) — 22  hours,  Mr.  McCarty 
Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 
Petrography  (Geology  and  Mineralogy,  Geology  III) — 22  hours,  Mr.  Parsons 
Ore  Dressing  (Mining  VI) — 4  hours,  Professorvan  Barneveld 

SECOND  SEMESTER 

Mechanics  (Mechanics  II) — 5  hours,  Professor  Groat 

Mechanical  Laboratory  (Mechanical  Engineering  XXIV) — 22  hours,  Pro- 
fessor Kavanaugh 
Metallurgy  (Metallurgy  VI) — 4  hours,  Professor  Appleby 
Mine  Surveying  (Mining  IX) — 3  hours,  Professor  van  Barneveld 
Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 
Petrography  (Geology  and  Mineralogy,  Geology  VI) — 2  hours,  Mr.  Parsons 
Steam  Engines  (Mechanical  Engineering  XVII) — 2  hours,  Professor  Fla- 
ther 

FIELD  WORK MONTH  OF  MAY 

Metallurgy  1  f Professor  van  Barneveld 

(Metallurgy  VIII)    [4  weeks \  Professor  Appleby,  Mr.  Christianson 

Mining  (Mining  III)   J  [Mr.  McCarty  and  Mr.  Pease 

SENIOR  YEAR 

FIRST  SEMESTER 

Chemistry  (Chemistry  XVI) — 42  hours,  Dr.  Frankforter 

Electric  Power  (Electrical  Engineering  V) — 32  hours,  Professor  Springer 

Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  IX) — 4  hours, 

Professor  Hall 
Mechanics  (Mechanics  III) — 4  hours,  Professor  Groat 
Mining  and  Mining  Engineering   (Mining  IV) — 5  hours,   Professor  van 

Barneveld 
Ore  Testing  (Metallurgy  II) — 2  hours,  Professor  Appleby 
Ore  Testing  Laboratory  (Metallurgy  II) — 42  hours,  Professor  Appleby,  Mr. 

Christianson  and  Mr.  Pease 
Thesis — 4  hours 

SECOND  SEMESTER 

Chemistry  (Chemistry  XX) — 42  hours,  Professor  Nicholson 
Designs  and  Specifications  (Mining  VI) — 42  hours,  Professor  van  Barneveld 
Electro-Chemistry  (Chemistry  XVII) — 32  hours,  Dr.  Frankforter 
Electro-Metallurgy  (Metallurgy  VII) — 3  hours,  Mr.  Christianson 
Mechanical  Laboratory  (Mechanical  Engineering  XXVIII) — 22  hours,  Pro- 
fessor Kavanaugh 
Mining  and  Mining  Engineering  (Mining  IV) — 5  hours,   Professor  van 

Barneveld 
Thesis — 4  hours 
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COURSES  OF  INSTRUCTION 

COURSES  IN  CHEMISTRY 

Course  I.  Qualitative  analysis  Freshman  i.      136  hours 

Lectures  and  laboratory  work.     The  course  includes  the  reactions 
of  the  metals  as  applied  to  their  separation  and  identification. 
Course  II.     Qualitative  analysis  Freshman  ii.      136  hours 

Lectures  and  laboratory  work.      The  work  in  this  course  will  include 
an  examination  of  alloys,  minerals,  slags  and  other  compounds. 
Open  to  those  who  have  completed  course  i. 
Course  III .     Quantitative  analysis  Sophomore  i.      136  hours 

Lectures  and  laboratory  work.     The  course  includes  an  introduc- 
tion to  quantitative  and  a  beginning  of  gravimetric  analysis. 
Open  to  those  who  have  completed  course  n. 
Course  V .      Volumetric  analysis  Sophomore  ii.      136  hours 

Lectures    and   laboratory   work.      The   course   includes    an   intro- 
duction to  volumetric  determinations  with  a  discussion  of  stand- 
ard solutions  and  the  necessary  stoechiometric  calculations.  Open 
to  those  who  have  completed  course  in. 
Course  XVI.     Special  problems  Senior  i,  136  hours 

Laboratory  work.     The  course  includes  the  working  out  of  various 
mineralogical,   technological   and   metallurgical  problems,   with 
work  on  ores  of  base  metals,  limestone,  slags,  etc.     Open  to  those 
who  have  completed  course  V. 
Course  XVII.     Electro-chemical  analysis  Seni'or  ii,  48  hours  or  more 

Lectures  and  laboratory  work.      The  course  includes  the  qualitative 
and  quantative  separation  of  metals  by  electrolysis.     Open  to 
those  who  have  completed  course  xvi. 
Course  XX.     Iron  and  steel  analysis  Senior  ii,  102  hours 

Lectures  and  laboratory  work.  The  course  includes  the  rapid  de- 
termination of  iron  by  the  various  methods,  as  well  as  the  deter- 
mination of  associated  elements,  sulphur,  phosphorus,  silicon, 
manganese,  carbon  and  others.  Open  to  those  who  have  com- 
pleted course  v. 

COURSES  IN  DRAWING 

Course  I.      (a)      Freehand  Freshman  i  [2]  68  hours 

Lettering,  geometric  forms  and  engineering  details  in  outline,  in- 
cluding working  sketches,  translations  and  the  elements  of  per- 
spective. 

(b)  Mechanical  Freshman  i,  ii  [2]  136  hours 
Conventional  methods,   lettering,  machine  and  structural  details 

and  standard  sizes  and  shapes. 

(c)  Descriptive  geometry — Applications  Freshman  ii  [2]  34  hours 
Problems  relating  to  points,  lines,  planes,  solids,  interpenertations, 

surfaces  of  revolution,  tangents  and  developments,  including  the 
constructive  geometry  involved.     Recitations  and  lectures. 
Course  II.     Descriptive  geometry  Sophomore  i  [4]  102  hours 

Orthographic,  isometric,  horizontal,  topographic,  oblique  and  per- 
spective projections,  shades  and  shadows,  line  shading  and  brush 
tinting.  Sketches  pertaining  to  mining  and  metallurgical  plants. 
Open  to  students  who  have  completed  course  i. 
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<  'ourse  III,     Working  Drawings  Sophomore  i,  ii  [2]  102  hours 

Engineering  details,  assembly  drawings,  mechanical  movements, 
tracing  and  blue  printing.  Study  01  shop  methods  and  drafting 
room  systems.  Details  are  obtained  from  actual  machines  .and 
structures  as  far  as  possible.     Mining  machinery. 

COURSE   IX    ELECTRICAL   ENGINEERING 

( 'ourse  V.     Electric  power    Senior  i.  3  and  (>  hours  per  week,  lirst  semester 
Elements  d  theory  and  practice  of  electrical  measurements,  wiring, 
dynamos,  motors  and  electric  lighting.     36  lectures  and  48  hours 
laboratory.      Preparation  required:  physics,  course  i. 

COURSES  IN  GEOLOGY  AND  MINERALOGY 

MINERALOGY 

Course  I.     General  mineralogy  Freshman  iii 

The  physical  and  chemical  characters  of  minerals;  a  study  of  the 
native  elements  and  the  ores  of  the  common  metals;  the  occur- 
rance  and  association  of  economic  minerals. 

Descriptive  mineralogy  and  classification;  rock-forming  minerals; 
genetic  relationships  and  distribution. 

Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals 
and  the  application  of  chemical  and  blowpipe  analyses  to  the  de- 
termination of  species;  and  introduction  to  the  methods  of  quan- 
titative blowpipe  analyses ;  special  topics ;  reference  reading  and 
discussions.  Eight  hours  a  week. 
Course  II.     Physical  mineralogy  Freshman  ii 

An  introduction  to  crystallography ;  physical  characters  of  greatest 
service  in  rapid  determination.  Hand  specimen  practice  pre- 
paratory to  rock  study.  Lectures  and  field  work.  Two  hours 
a  week.  ' 

Course  III.     Optical  mineralogy  Junior  ii 

A  study  of  the  structure  of  crystals  and  crystal  grains.  An  appli- 
cation of  the  methods  of  determination  by  optical  properties; 
the  use  of  the  petrographers'  microscope,  embracing  the  elements 
of  lithology.  Lectures  and  laboratory  work.  Four  hours  a 
week. 

GEOLOGY 

Course  I.     Physical  geology  Junior  i 

1.  Geodynamics,  discussing  the  atmosphere,  water,  terrestrial  heat, 
plants  and  animals,  as  geological  agents.  2.  Structural  geology 
explaining  stratification,  displacements,  dislocations,  fractures, 
induced  rock-structures  and  mineral  veins  in  their  relation  to  the 
arrangement  of  materials  in  the  earth.  3.  Physiographic 
geology,  pointing  out  the  more  prominent  earth  features  and 
discussing  their  origin,  significance  and  the  agencies  affecting 
them.  Field  excursions  are  required.  Scott's  Introduction. 
Two  hours  a  week. 

Course  III.     Petro graphical  geology  Junior  i 

General  consideration  of  the  origin  and  occurrence  of  rocks,  i.  e., 
Petrogenesis.  The  structure  and  texture  of  rocks.  Preliminary 
studies  of  the  mineral,  physical  and  chemical  constitution  of  the 
crystalline  rocks  with  a  view  to  their  general  description.  Kemp's 
Handbook  of  Rocks.  Reference  reading  and  demonstrations. 
Four  hours  a  week. 
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Course  VI.     Petrography  Junior  ii 

An  investigation  of  the  megascopic  and  microscopic  characters  of 
crystalline  rocks ;  a  discussion  of  their  crystalline  habit,  mineral 
composition  and  genetic  relations.  The  "course  extends  into  an 
examination  of  some  Minnesota  groups  of  crystalline  rocks.  Prac- 
tically a  continuance  of  course  in  of  mineralogy.  Laboratory, 
with  lecture,  and  reference  reading.     Four  hours  a  week. 

Course  IX.     Ore  deposits  Senior  i 

History  of  mineral  discovery  and  development  in  the  Americas ;  a 
discussion  of  the  origin  and  distribution  of  ore  deposits,  embrac- 
ing the  chemical  processes  involved  in  their  formation  and  sub- 
sequent alterations.  A  description  of  the  geology  and  mineral- 
ogy of  ore  bodies,  particularly  those  yielding  gold,  silver,  copper, 
iron,  lead  and  zinc.     Kemp's  Ore  Deposits.     Four  times  a  week. 

Course  X.     Special  problems  Senior  ii 

The  investigation  by  individual  students  of  particular  problems, 
involving  the  field  work  of  an  investigation  of  some  particular 
formation  and  the  laboratory  investigation  and  reading  incident 
to  the  study  of  the  material  collected.  The  methods  of  system- 
atically recording  and  interpreting  geological  and  mineralogical 
data  as  observed  in  the  field ;  keeping  of  notebook,  preparation  of 
geological  maps,  profiles  and  sections  will  be  taught.  Four 
times  a  week. 

COURSES  IN  MATHEMATICS 

Course  I.     Algebra  and  plane  trigonometry  Freshman  i 

Rational  integral  functions,  factors  and  roots  of  general  quadratic, 
factor  and  remainder  theorems,  factors  and  values  of  /(x) ,  graphs, 
cube  roots  of  unity  and  factors  of  (a34-b3+c3— 3abc),  progres- 
sions and  notation,  development  of  /(x)  and  undetermined  co- 
efficients, convergence,  divergence,  equivalence,  exponential  the- 
orem, logarithmic  series  and  logarithms,  summation  of  series,  de- 
rived functions,  theory  of  equations,  trigonometric  ratios,  right 
triangles,  general  definitions  of  functions,  analytic  relations,  trig- 
ometric  equations,  oblique  triangles.     Five  hours  per  week. 

Course  II.  Algebra,  analytic  geometry  and  spherical  trigonometry  Fresh. 
Permutations  and  combinations,  determinants,  systems  of  coordi- 
nates, loci,  straight  line,  transformation,  equations  of  the  conies, 
limits,  areas  and  limits  of  sums,  differentiation  and  integration  of 
elementary  forms,  spherical  formulae  and  solution  of  spherical 
triangles,  probabilities.  Four  hours  per  week.  Preparation, 
course  i. 

Course  III.  Analytic  geometry  and  infinitesimal  analysis'  Sophomore 
Properties  of  the  conies,  equation  of  2nd  degree,  higher  plane 
curves,  co-ordinates  in  space,  point,  plane,  straight  line,  quadric 
surfaces,  review  of  nature  of  differentiation  and  integration,  ele- 
mentary forms,  geometric  applications,  successive  derivatives, 
expansion  of  functions,  indeterminate  forms,  rates,  partial  deriv- 
atives, maxima  and  minima,  change  of  variable,  applications  to 
analytic  geometry.  Five  hours  per  week.  Preparation,  course 
ii. 

Course  IV.     Differential  and  integral  calculus  Sophomore  ii 

Applications  continued,  rational  fractions,  rationalization, 
formula;  of  reduction,  multiple  integration,  various  systems  of 
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co-ordinates,  approximate  integration,  some  differential  equa- 
tions of  mechanics,  least  squares.  Five  hours  per  week.  Prep- 
aration, course  in. 

COURSES  IN  MECHANICS 

Course  I .      Statics  and  mechanics  of  materials  Junior  i 

Mathematical  conditions  of  equilibrium,  frames,  theory  of  elastic- 
ity, design  for  beams,  shafts,  boiler  plates,  etc.      Five  hours  per 
week.      Preparation,  mathematics  iv  and  physics. 
Course  II.     Kinetics  and  hydraulics  Junior  ii 

Motion  of  rigid  bodies;  numerous  problems  in  work,  power,  energy, 
friction   and  hydraulics.     Five  hours  per  week.     Preparation, 
course  i. 
Course  III .     Thermodynamics  and  prime  movers  Senior  i 

Properties  of  steam,  perfect  gases,  heat  engines,  water  power, 
theory  of  turbines.     Four  hours.     Preparation,  course  n. 

COURSES  IN  MECHANICAL  ENGINEERING 

Course  XVII.     Steam  engine  Junior  ii,  36  hours 

Mechanics  of  the  steam  engine.  Work  in  cylinder;  effect  of  recip- 
rocating parts;  steam  distribution.  Mechanism  of  steam  en- 
gines. A  study  of  the  details  of  modern  steam  engines.  Valve 
and  valve  gears.  A  study  of  the  slide  valve,  link  motions  and 
other  reversing  gear;  automatic  cut-off  gears  and  the  Zeuner 
diagram.  The  steam  engine  indicator.  Principles  and  oper- 
ation of  the  instruments,  indicator  rigging;  indicator  cards; 
compounding.  Preparation,  course  i  in  applied  mechanics. 
Two  hours  a  week. 

Course  XXIII.     Strength  of  materials  Junior  i,  72  hours 

Laboratory  work  investigating  the  strength  and  physical  qualities 
of  iron,  steel,  brass,  copper,  belting,  chains,  beams,  brick  and 
stone.  Preparation,  course  I  applied  mechanics.  Four  hours 
a  week. 

Course  XXIV .     Mechanical  laboratory  Junior  ii,  72  hours 

Continuation  of  course  xxi;  also  exercises  in  valve  setting,  indi- 
cator practice,  calibration  of  steam  gauges,  efficiency  of  screws 
and  hoists.     Preparation,  course  xvi.     Four  hours  a  w^eek. 
Course  XXVIII .     Mechanical  laboratory  Senior  ii,  72  hours 

Hydraulic  measurements.  Calibration  of  weirs,  nozzles,  meters 
and  other  hydraulic  apparatus;  calimetry;  tests  of  pumps,  eng- 
ines and  boilers.  Open  to  students  who  have  completed  course 
xxiv.     Four  hours  a  week. 

COURSES  IN  METALLURGY 

Course  I.     Assaying  Freshman  ii 

Determination  of  values  of  the  ores.    Lectures,  recitations  and  lab- 
oratory work.     Open  to  those  who  take  courses  i,  n,  in,  chem- 
istry, and  have  completed  courses  i,  n,  mineralogy. 
Course  II.     Ore  testing  Senior  i 

Determination  of  methods  of  ore  treatment.  Lectures  and  prac- 
tical work.  Open  to  those  who  have  completed  course  i  and. 
mining  course  v. 
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Course  III.     General  metallurgy  and  metallurgy  of  iron  Sophomore  i 

Including  the  subjects  of  combustion,   fuels,  refractory  material 
and  furnaces.     Lectures  and  recitations  on  metallurgy  of  iron. 
Open  to  those  who  have  completed  course  i. 
Course  IV.     Metallurgy  of  wrought  iron  and  steel  Sophomore  ii 

Lectures  and  recitations.     Open  to  those  who  have  completed  course 
in. 
Course  V .     Metallurgy  of  the  precious  metals  Junior  i 

Gold,    silver  and  platinum.     Lectures  and  recitations.     Open   to 
those  who  have  completed  course  iv. 
Course  VI.     Metallurgy  of  the  base  metals  Junior  ii 

Associated  with  precious  metals,  including  lead,  copper,  etc.  Lec- 
tures and  recitations.  Open  to  those  who  have  completed 
course  v. 

Course  VII.     Electro-metallurgy  Senior  ii 

Lectures  and  recitations.     Open  to  those  who  have  completed  course 

VI. 

Course  VIII .     Field  work  in  metallurgy  Junior  i 

Conference  and  reports.  Last  four  weeks  of  semester.  Open  to 
those  who  have  completed  course  vi. 

Course  IX.     Designs  and  specifications  Senior  ii 

Supplementing  thesis. 

COURSES  IN  MINING 

Course  I.     Explosives,  blasting,  air  compressors,  etc.  Sophomore  ii 

Four  hours  a  week. 

Course  II.     Mining  Junior  i,  ii 

Mode  of  occurrence  of  ore  bodies;  prospecting,  shaft-sinking, 
tunneling,  drifting,  stoping,  timbering.  Methods  of  metal 
mining.  Methods  of  coal  mining.  Hydraulic  mining.  Five 
hours  a  week. 

Course  III.     Field  work  Junior  ii 

Practice  in  mine  surveying  and  field  geology,  studying  in  mines. 
Open  to  those  who  have  completed  courses  i,  n.     Last  four  weeks 
of  the  semester. 
Course  IV.     Mining  and  mining  engineering  Senior  i.   ■ 

Mine  management.  The  examination  of  a  mining  property.  Samp- 
ling ore  reserves,  etc.  Mine  accounts.  Mine  accidents.  Min- 
ing law.  Mining  machinery,  underground  transportation, 
hoisting,  pumping  and  ventilation.  Electricity  applied  to  min- 
ing. Open  to  those  who  have  completed  course  in.  Five  hours 
a  week. 

Course  V.     Ore  dressing  Junior 

Mechanical  preparation  of  ore  for  the  market,   for  metallurgical 

treatment,  etc.     Four  hours  a  week. 

Course  VI.     Designs  and  specifications  Senior  ii 

Designs  of  mine  cars,  skips,  head-frames,  etc.,  in  connection  with 

thesis   work.     Open    to    those   who   have    completed   Senior    i. 

Eight  hours  a  week. 

Course  VII.     Plane  surveying  Sophomore 

Computation,  platting,  with  special  reference  to  mine  surveying. 

Twice  a  week. 
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<  ours*  VIII.     Field  work  Junior 

Practice  in  plane  surveying  during  the  month  of  August,  with  spec- 
ial reference  to  mine  surveying.     Open  to  those  who  have  com- 
pleted course  vn. 
i  'ourse  IX.     Mine  surveying  Junior  11 

Computations,  methods,  etc.     Open  to  those  who  have  completed 
courses  vn  and  ix.     Three  times  a  week 
Course  X.     Mine  mapping  Junioi  1 

Pour  hours  a  week. 


COURSE  IN    PHYSICS 

'ursc  I .     General  physics 

Experimental  lectures  and  laboratory  work 
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Wiest,  M.  A. 
Yeoman,  Geo.  W. 
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Wiley,  Carl  M.,  Minneapolis 
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THE   UNIVERSITY   YEAR 

The  University  year  covers  a  period  of  thirty-eight  weeks  beginning 
on   the  second   Tuesday  in   September.  Commencement  day  is  always 

the  second  Thursday  in  June. 


FIRST    SEMESTER 


SEPTEMBER 


OCTOBER 


NOVEMBER 


DECEMBER 


JANUARY 


FEBRUARY 


10  M  Entrance  examinations  and  registration 

11  T  Entrance    examinations    and    registration 

12  W  Entrance    examinations    and    registration 

13  Th    Entrance    examinations    and    registration 

14  F  Entrance    examinations    and    registration 

15  S  Examinations  end  and  registration  completed.  .  .  .    1   w 
17  M  Classes  called  for  regular  work 

(First   College   classes   organized,    1869) 

22    S      2    w 

29   S      3    w 

6   S      4    w 

13   S      5    w 

20   S      6    w 

27  S      7    w 

3   S      8    w 

10   S      9    w 

17   S      10    w 

24  S      n  w 

29  t  Thanksgiving  Day       Recess  three  days 

1  S     12   w 

8   S      13    w 

15   S      14    w 

22   S     Holiday  recess  begins  (no  classes) 15  w 

25  t  Christmas  Day 

2  rp  New  Year's  Day 

g  >p  "Work  resumed  in  all  departments 

12   S      16    w 

19   S      17    w 

28  M    Semester  Examinations  VII  and  VIII  hour  classes 18      w 

26  S  Semester  Examinations            I  hour  classes 

29  T  Semester  Examinations           II  hour  classes 

30  W  Semester  Examinations         III  hour  classes 

31  Th  Semester  Examinations          IV  hour  classes 

1  F  Semester   Examinations           V  hour  classes 

2  S  Semester  Examinations          VI  hour  classes 


FEBRUARY 


MARCH 


APRIL 


MAY 


JUNE 


SECOND  SEMESTER 

4  M  Second    semester    begins — Classes    called    for    regular 

work 

9   S  1    w 

12  T  Lincoln's  birthday — Holiday 

16   S  2    w 

18  M  University    Charter,    1868.      General    Sibley    died    1891. 

22  F  Washington's    birthday — Holiday 

23  S  3    w 

2  S  4    w 

9   S  5    w 

16   S  6    w 

23    S  7    w 

30   S  8    w 

6   S  9    w 

13   S  10    w 

20   S  12    w 

27   S  13    w 

4S  11  w 

11   S  14    w 

18   S  15    w 

25   S  16    w 

27  M  Senior  examinations  begin 

1   S     17    w 

3  m  Semester  examinations.    I  hour  classes 

4  t  Semester  examinations,    u   hour  classes 

5  w     Semester  examinations,    m  hour  classes 

6  Th  Semester  examinations,    iv  hour  classes 

7  F     Semester   examinations.     V   hour    classes 

8  S  Semester   examinations.     VI   hour   classes  18    w 

COMMENCEMENT  WEEK   1907 


SUNDAY  June    9   Baccalaureate  Service 

MONDAY  June  10   Senior  Class  Exercises 

TUESDAY  June  11  Sigma    Xi    Address.     Senior    Promenade 

WEDNESDAY  June  12  Alumni  Day 

THURSDAY       June  13  Commencement    Day — The    Thirty-fifth    Annual    Com- 
mencement 
FRIDAY  June  14  Summer  Vacation  Begins 


PROGRAM  OF  EXAMINATIONS,   SEPTEMBER,    1906 


The  College  of  Science,  Literature  and  the  Arts 

The  College  of  Engineering  and  the  Mechanic  Arts 

The  School  of  Mines 

The  College  of  Law 

The  School  of  Chemistry. 


The  numbers  placed  after  the  subjects,  when  given,  indicate  the  rooms  in 
which  the  examinations  will  be  held. 


Monday,   September  10, 


Tuesday,   September  11, 


— hour —    - 

8  :00 — 10  :30 
10:45—  1:15 

2  :30—  5:00 

8:00 — 10:30 
10:45—  1:15 

2:30—  5:00 
Wednesday,  September  12,  2:oo 5:00 


Thursday,    September    13,    8:00 — 10:30 


10:45—  1:15 
2  :30—  5:00 

8:00—10:30 

10  :45—  1  :15 

2  :30 —  5  :00 


Friday,    September  14, 


-subjects    for    admission    to    the — 
freshman  class 
1  Elementary  Algebra. 
1  Higher  Algebra 
1  Plane  Geometry 

1  Solid  Geometry 

2  All    History    Subjects 17 

2  Civics    16 

3  Geology     18 

3  Physiography  18 

2  Commercial   Geography    16 

6  Drawing    24 

6  Shop   Work    

2  Political   Economy 16 

1  German 

1  French 

1  Latin  Grammar 

1  Greek 

1  Caesar 

1  Cicero 

i  Virgil 

4  Chemistry 

5  Physics 

8  Botany    B 

3  Zoology     29 

1  Astronomy     35 


1  Place  to  be  announced  ;  2  Library  Building  ;   3  Pillsbury   Hall ;   *  Chemical 
-abora'ory;     5  Physics  Building;     "The  Shops. 


The   University 


The     University     of     Minnesota  comprises  the  following  named 
colleges,  schools,  and  departments  : 

The  Graduate   School 

The  College  of  Science,  Literature  and  the  Arts 

The  College  op  Engineering  and  the  Mechanic  Arts 

The  School  of  Mines 

The  School  of  Analytical  and  Applied  Chemistry 

The  College  of  Education 

The  University  Summer  School 

The  Department  of  Agriculture 

The   College   of  Agriculture 

The    School    of    Agriculture 

Short    Course    for    Farmers 

The   Dairy    School 

The   Crookston    School    of   Agriculture 

The  Experiment  Stations  : 

The   Main   Station   at   St.   Anthony    Park 
The    Sub-Station    at    Crookston 
The  Sub-Station  at  Grand  Rapids 
The  College  of  Law 
The  College  of  Medicine  and  Surgery 
The  Six-Year  Medical  Course 

The  College  of  Homeopathic  Medicine  and  Surgery 
The  College  of  Dentistry 
The  College  of  Pharmacy 
The  Geological  and  Natural  History   Survey 

In  the  College  of  Science,  Literature  and  the  Arts,  there  is  a  four- 
year  course  of  study  leading  to  the  degree,  Bachelor  of  Arts.  The  work 
of  the  first  year  is  elective  within  certain  limitations  as  to  the  range  of 
subjects  from  which  the  electives  may  be  chosen.  The  remaining  work  of 
the  course  is  entirely  elective,  with  the  provision  that  a  certain  number  of 
long  courses  be  selected.  The  course  is  so  elastic  that  it  permits  the  student 
to  make  the  general  scope  of  his  course  classic,  scientific  or  literary,  to 
suit  his  individual  purpose. 

The  College  of  Engineering  and  the  Mechanic  Arts  offers  courses, 
of  study,  of  four  years  each,  in  civil,  mechanical,  electrical  and  municipal 
engineering,  leading  to  the  degrees  of  Civil,  Mechanical,  Electrical  and  Mu- 
nicipal Engineer.  This  college  offers  a  four-year  course  of  study  In  science 
and  technology,  leading  to  the  degree  of  Bachelor  of  Science,  with  an  addi- 
tional year  leading  to  the  engineer's  degree  in  any  one  of  the  various   lines 
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offered  In  the  college.     This  college  also  offers  graduate  work   leading  to  the 
degree  Master  of  Science. 

The  School  of  Mines  offers  four-year  courses  of  study  In  mining  and 
metallurgy  upon  completion  of  which  the  degrees,  engineer  of  mines  and 
metallurgical    engineer,   are   conferred. 

The  School  of  Analytical  and  Applied  Chemistry,  leading  to  the 
degrees  Analytical  Chemist  and  Chemical  Technologist,  offers  two  courses  of 
study  of  four  years  each  in  analytical  and  applied  chemistry. 

The  College  of  Education  receives  students  who  have  completed  two 
years  of  college  work,  and  offers  them  a  three-year  course  leading  to  the 
master's  degree.  At  the  end  of  the  second  year  students  may  receive  the 
bachelor's  degree  and  the  University  teacher's  certificate.  Graduates  of  other 
colleges,  who  have  pursued  an  equivalent  course  in  education,  may  enter  for 
the   master's   degree. 

The  Graduate  School  gathers  into  a  single  organization  and  unites  for 
the  purposes  of  administration  all  the  activities  of  the  University  in  all  its 
schools  and  colleges  in  so  far  as  they  relate  to  advanced  instruction  offered 
for  the  second  or  higher  degrees,  viz. :  Master  of  Arts  and  Doctor  of  Phil 
osophy  conferred  for  advanced,  non-technical  study ;  Master  of  Science  and 
Doctor  of  Science  for  technical  study ;  Master  of  Laws  and  Doctor  of  Civil 
Law  tee  advanced  legal  studies.  The  privileges  of  this  school  are  in  genera, 
open  to  all  Bachelors  of  Arts,  of  Science,  pure  and  applied,  and  of  Laws,  from 
reputable  colleges  and  universities  having  courses  substantially  equivalent  to 
those  at  this  university. 

The  University  Summer  School  is  organized  for  a  six  weeks  session 
in  June  and  July  under  the  direction  of  the  State  Department  of  Public 
Instruction.  In  the  elementary  section  courses  are  given  for  teachers  in  all 
the  common  school  branches  and  in  preparation  for  the  state  teachers'  cer- 
tificates. In  the  college  section  courses  are  given  for  high  school  teacher* 
and  in  preparation  for  the  state  professional  certificate.  Students  who  desire 
University  entrance  credits  and  credits  toward  the  bachelor's  degree  may 
secure  these  by  pursuing  not  more  than  two  full  courses  at  each  session. 

Special  Courses.  In  each  of  the  Colleges,  students  of  mature  age 
and  adequate  preparation  are  permitted  to  pursue,  under  the  direction  of 
the   faculty,   one   or   two   distinct  lines   of  study. 

Extension  Lectures.  Professors  in  the  University  are  prepared  to  give  a 
limited  number  of  extension  lectures  from  time  to  time.  For  subjects, 
speakers,  terms  and  dates,  application  should  be  made  to  the  Chairman  of 
the  Committee  on  University  Extension. 

The  College  of  Agriculture  offers  a  four-year  course  in  agriculture 
The  degree  of  Bachelor  of  Science,  in  Agriculture,  is  conferred  on  completion 
of  the  course.  Students  in  this  College  may  specialize  along  the  line  of  for- 
estry or  of  home  economics  and  secure  the  degree  Bachelor  of  Science  (in 
Forestry,   or  in   Home  Economics). 

The  School  of  Agriculture  offers  a  three-years  course  of  study  and  is 
a  training  school  for  practical  farm  life  and  in  domestic  economy.  The 
College  of  Agriculture  is  open  to  graduates  of  this  School  who  have  com- 
pleted the  fourth  year  of  work  required  for  admission  to  the  college. 

The   Dairy   School   offers   practical   instruction   in   dairying,    specially   de- 
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signed  for  those  who  are  actually  engaged  in  the  manufacture  of  butter  and 
cheese. 

The  Short  Course  for  Farmers  is  designed  to  be  of  the  greatest  help  pos- 
sible to  those  actually  engaged  in  farming. 

The  Crookston  State  School  of  Agriculture  offers  a  course  of  study  quite 
similar  to  that  given  in  the  School  of  Agriculture. 

The  College  of  Law  offers  a  three-years  course  of  instruction  leading 
to  the  degree  of  Bachelor  of  Laws.  Graduate  work  leading  to  the  degrees, 
faster  of  Laws,  and  Doctor  of  Civil  Laws  is  offered.  An  evening  class  is  pro- 
vided   in    this    college. 

The  College  of  Medicine  and  Surgery  and  The  College  of  Homeo- 
pathic Medicine  and  Surgery  offer  four-year  courses  of  study,  of  nine 
months  each.  Upon  completion  of  either  of  the  prescribed  courses  the  degree, 
Doctor  of  Medicine  is  conferred. 

In  the  Colleges  of  Science,  Literature  and  the  Arts,  of  Medicine  and  Sur- 
gery, and  of  Homeopathic  Medicine  and  Surgery,  there  has  been  established 
a  combined  course  of  six  years,  leading  to  the  degrees,  Bachelor  of  Science, 
and  Doctor  of  Medicine. 

The  College  of  Dentistry  offers  a  three-years  course  of  study,  of  nine 
months  each.  Upon  completion  of  the  prescribed  course  the  degree  of  Doctor 
of  Dental   Surgery   is  conferred. 

The  College  of  Pharmacy  offers  a  two-  or  three-years  course  of  study 
leading  to  the  degree  of  Pharmaceutical  Chemist.  This  college  also  offers 
graduate  work  lpadinn  to  the  degrees.  Master  of  Pharmacy  and  Doctor  of 
Pharmacy. 
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At  the  regular  meeting  of  the  Board  of  Regents  of  the  University 
May  31st,  1905,  a  University  Council  was  established  according  to  thr 
following  plan: 

I.  The  name  of  the  body  shall  be  the  University  Council.  It  shall 
consist  of  the  President  of  the  University,  the  Deans  of  the  various 
colleges  and  schools,  one  elected  representative  from  each  college  or 
school  for  each  four  hundred  students  or  major  fraction  thereof,  and 
one  representative  of  the  general  alumni  association. 

II.  The  elected  members  shall  serve  for  a  period  of  one  year. 
They  shall  be  chosen  by  the  various  faculties  at  the  time  of  the 
selection  of  standing  committees.  The  representative  of  the  general 
alumni  association  shall  be  chosen  by  that  body  at  its  annual  meeting 
from  among  the  alumni  who  are  not  members  of  the  University. 

III.  The  Council  shall  be  authorized  to — 

a)  Appoint  the  following  committees  or  the  faculty  representation 
thereon: 

The  University  auditing  committee 

The  University  press  committee 

The  committee  on  athletics 

The    committee    on    University    relations    to    other    institutions    of 

higher  learning 
The   committee  on  health  and   sanitation 

The  committee  on  commencement  and  other  University  functions 
The  committee  on  catalogue,  programs  and  courses  of  study 
The  committee  on  student  entertainments  and  social  affairs 
and  such  other  such  committees  as  the  general  University  inter- 
ests may  require. 

b)  Receive  reports  from  such  committees  and  to  make  such 
recommendations  as  may  be  required. 

c)  Consider  and  act  upon  any  matter  of  general  University  in- 
terest beyond  the  province  of  a  single  faculty  which  may  be  referred 
to  it  by  the  President  of  the  University  or  any  faculty. 

IV.  The  Council  shall  hold  stated  meetings  upon  the  first  Monday 
of  October,  December,  April  and  June,  and  such  other  meetings  as 
the  President  of  the  University  may  call. 
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Fletcher. 


Representatives  to  the  Council 


The  College  of  Science,  Literature  and  Arts 
Dean  John  F.  Downet 
Professor  F.  L.  McVet 
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ADMISSION 

Examinations  for  admission  will  be  held  at  the  beginning  of  the  year. 
See  calendar  and  program  of  examinations. 

No  student  will  be  registered  for  first  semester's  work  after  September 
29th,  [906,  and  second  semester's  work  after  February  [6th,  1907. 

All  applicants  should  present  themselves  to  the  registrar  who  will  fur- 
nish them  with  application  blanks  and  directions  covering  examinations  and 
registration. 

Women  will  not  be  admitted  to  any  course  offered  in  the  School  of 
Mines. 


GENERAL   REGULATIONS    GOVERNING   ADMISSION 


I.  Students  will  be  admitted  to  the  freshman  class  on  passing  the  regular 

entrance  examinations. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than  three  half-year 

subjects,  or  their  equivalent. 

III.  Graduates  of  any  Minnesota  State  high  school  wall  be  admitted  with- 

out examination,  provided — 

(1)  That  the  school  maintain  a  full  four-year  course  of  high  school 
work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's  cer- 
tificate showing  the  satisfactory  completion  of  all  the  studies  required 
for  admission  to  the  desired  University  course. 

IV  Graduates  of  Minnesota  State  high  schools  who  are  deficient  in  not 
more  than  three  half-year  subjects  or  their  equivalent,  may  be  ex- 
cused  from  entrance  examinations  in  such  subjects  as  the  enrollment 
committee  may  decide;  such  candidates  should  present  themselves  to 
that  committee  not  later  than  Tuesday  of  examination  week. 

V.  Graduates  of  Minnesota  State  high  schools  whose  principal's  certificate 

shows  them  to  be  deficient  in  more  than  three  half-year  subjects  or 
their  equivalent,  even  though  they  have  made  such  additional  prepar- 
ation as  they  deem  necessary,  must  take,  nevertheless,  the  regular  en- 
trance examination  in  all  subjects,  as  provided  in  sections  I  and  II, 
unless  excused  by  vote  of  the  faculty ;  and  persons  wishing  to  pre- 
sent reasons  for  such  excuse  should  report  to  the  enrollment  commit- 
tee not  later  than  Tuesday  of  examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal  schools  will 

be  admitted  upon  the  same  terms  as  graduates  of  State  high  schools. 
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VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of  the 
State  High  School  Board,  but  requiring  for  graduation  a  four-years' 
course,  exclusive  of  the  common  school  branches,  conforming  essen- 
tially in  distribution  of  time  to  the  entrance  requirements  of  at  least 
one  of  the  University  courses,  will,  upon  application,  be  inspected  by 
a  committee,  and,  after  favorable  recommendation,  may  be  accredited 

j'  by  the  faculty  in  all  respects  as  are  the  State  high  schools,  provided — 

(i)     That  the  school  be  open  to  inspection  at  any  time  by  the  Uni- 
versity ; 

(2)     That  it  take  such  supplementary  examinations  as  may  be  pre- 
scribed from  time  to  time. 

VIII.  Graduates  from  schools  in  other  states,  whose  diplomas  admit  to 
reputable  colleges  in  the  state  in  which  the  school  is  located,  will 
be  received  subject  to  the  regulations  that  apply  to  graduates  of  Min- 
nesota State  high  schools. 

IX.  Applicants  from  schools  not  coming  within  any  of  the  above  classes 

must  take  the  regular  entrance  examinations  or  present  State  High 
School  Board  certificates. 
In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to  take 
supplementary  examinations  if  he  docs  not  sustain  himself  creditably  in  his 
course. 

The  enrollment  committee  will  meet  every  day  during  the  zveek  com- 
mencing September  nth,  in  School  of  Mines  Building,  room  25,  at  9 
o'clock  a.  m. 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FRESMMAN  CLASS 
JV  B. — Time  element,  as  indicated  with  each  subject,  is  essential: — 

English,  four  years,  including 

(a)    Classics,      (b)    Principles  of  composition 
(c)    Practice  in  written  expression 

Algebra,  elementary,  one  year 

Algebra,  higher,  one-half  year 

Geometry,  plane,  one  year 

Geometry,  solid,  one-half  year 

In  addition  to  the  above  named  required  subjects,  for  which  no  substi- 
tutes will  be  accepted,  the  student  shall  present  evidence  of  having  com- 
pleted work  in  any  of  the  following  subjects,  entitling  him  to  eight  year- 
credits  : 

Astronomy 

Bookkeeping 

Botany 
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Chemistry 

Civics 
Drawing 
French 
Grammar 

Literature 
Geology 
German 
Grammar 
Literature 
Greek 
Grammai 
Anabasis 
History 

Ancient,  to   Charlemagne,   one  year. 
Modern,  from  Charlemagne,  one  year. 
England,  one-half  year. 
Senior  American,  one-half  year. 
Latin 

Grammar 
Caesar 
Cicero 
Virgil 
Physics 
Physiography 
Political  Economy 
Shopwork 
Zoology 
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SYLLABUS 
The  following  statements  indicate,  in  a  general  way,  the  ground  ex- 
pected to  be  covered  in  the  study  of  the  various  subjects  accepted  for  admis- 
sion. 

English  (four  years). 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  part 
of  preparatory  schools,  the  entrance  requirement  in  English  is  outlined  below 
somewhat  in  detail.  To  satisfy  this  requirement  a  four  years'  course  of  not 
less  than  four  hours  per  week  must  be  pursued.  The  headings  under  which 
instruction  will  naturally  fall  are  : 

(a)  English  Classics 

(b)  The  Principles  of  Rhetoric 

(c)  Practice  in  Written  Expression 

(a)  English  classics  should  include  a  critical  reading,  in  class,  of  English 
masterpieces.  The  following  are  suggested  as  well  adapted  for  such  study : 
Shakespere's  "Macbeth,"  Milton's  "Paradise  Lost,"  books  one  and  two ; 
Burke's  "Conciliation  with  America"  ;  Carlyle's  essay  on  "Burns."  In  the 
study  of  these  works  the  student  should  come  to  know  the  leading  facts 
connected  with  the  author  and  his  time  ;  he  should  become  familiar  with 
the  subject-matter  of  the  work  and  thoroughly  at  home  with  the  story,  and 
should  have  a  clear  idea  of  the  form  and  structure  of  the  work  as  a 
whole. 

A  less  critical  knowledge  of  other  standard  or  classic  works,  which  may 
perhaps  be  read  by  the  student  at  home,  with  written  reports  and  brief 
oral  discussions  in  class,  is  desirable.  The  following  works  are  noted  as 
indicative  of  the  minimum  amount  of  work  expected :  at  least  two  of 
Shakespere's  plays,  beside  the  one  read  in  class,  one  of  Irving's  works,  one 
of  Hawthorne's  novels,  one  of  Stevenson's  novels,  one  of  Webster's  ora- 
tions. 

(b)  The  work  in  the  Principles  of  Composition  sbould  include  the  principles 
and  technical  terms  of  ordinary  texts  upon  the  subject,  whether  acquired 
by  the  direct  study  of  such  texts  or  mainly  by  the  study  of  selected  English 
masterpieces.  It  should  not  be  forgotten  that  this  is  not  an  end  in  itself, 
but  simply  a  means  of  teaching  the  student  the  correct  use  of  English. 

(c)  Net  less  than  one  hour  each  week  throughout  the  four  years  of  the 
high  school  course  should  be  devoted  to  practice  in  written  expression. 
The  instructor  may  choose  such  topics  as  local  conditions  may  require  or 
make  most  profitable ;  but  whatever  line  of  work  is  pursued,  the  student 
should  be  taught  to  use  language  correctly  and  forcibly  and  learn  to 
express  himself  clearly  and  logically  in  writing. 

Elementary  Algebra  (one  year) 

Addition,  subtraction,  multiplication,  division,  factoring,  highest  common 
divisor,  lowest  common  multiple,  fractions,  simple  equations  (with  one, 
two,  and  several  unknown  quantities)  followed  by  problems,  theory  of 
exponents,  involution  (including  the  binominal  theorem  for  positive  in- 
tegral exponents),  evolution,  radicals,  inequalities,  ratio,  proportion,  pro- 
gression,  and   quadratic   equations,    with   problems. 

Higher  Algebra,  First  Part  (one-half  year) 

While  this  subject  does  not  include  any  topics  not  named  under  Elementary 
Algebra,  a  much  fuller  treatment  of  those  topics  is  expected  in  this  work. 
Principles  as  well  as  processes  should  be  learned,  theorems  and  rules  should 
be   rigorously    demonstrated,    the   exercises   and   problems    should   be   more 
difficult,  and  students  should  be  drilled  in  short  methods  and  rapid  work. 
Unless  candidates  have  a  good  knowledge  of  the  fundamental  topics  named 
below,  they  are  not  prepared  to  pursue  successfully  at  the  University  the 
second  part  of  Higher  Algebra 
The  topics  are  addition,  subtraction,  multiplication,  division,  factoring,  high- 
est common  divisor,  lowest  common  multiple,  fractions,   theory  of  ex- 
ponents, involution,  evolution,  surds,  imaginaries  and  simple  equations  with 
problems. 
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Plane  Geometry   (one  year) 

An.r  of  the  standard  texts  on  (his  suhject  will  furnish  the  necessary  prepara- 
tion, [soperlmetry,  symmetry  and  maxima  and  minima  of  figure!  are  not 
required.  The  exercises  requiring  solutions  and  demonstrations  should  not 
be  omitted. 

Solid  Geometry   (one-half  year) 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary  prepara- 
tion. The  excesses  requiring  solutions  and  demonstrations  should  not  be 
omitted. 
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Advanced  Standing — The  University  accepts  records  from  all  reputable 
colleges  for  credit  to  advanced  standing.  Such  records  are  accepted  as  far 
as  they  are  equivalent  to  the  work  done  in  the  University. 

Records  from  institutions  whose  entrance  requirements  are  not  essen- 
tially equivalent  to  the  requirements  of  the  University  will  not  be  accepted 
unquestioned.  The  credit  allowed  will  be  decided  in  individual  cases  by 
the  enrollment  committee. 

DAILY    ROUTINE 

The  morning  session  begins  at  8:30  o'clock;  a  general  assembly  of  the 
faculty  and  students  is  held  each  day  at  10:25  o'clock,  at  which  there  are 
brief  and  simple  religious  exercises. 

EXAMINATIONS 

Students  failing  to  receive  a  yearly  average  of  75  per  cent  on  any 
subject  shall  have  the  privilege  of  a  supplementary  examination  before  the 
opening  of  the  following  year  provided  their  general  average  for  the  year 
is  60  per  cent. 

The  faculty  will  exclude  students  from  attending  classes  in  any  subject 
upon  recommendation  of  the  department  concerned. 

Students  failing  to  pass  supplementary  examinations  must  register  the 
next  year  for  those  subjects  in  which  they  have  failed.  They  may  take 
in  addition  other  subjects  appearing  in  courses  of  instruction,  pages  35  to 
39,  with  the  exception  of  Mining  and  Metallurgical  courses,  based  upon 
requirements  of  the  various  courses  and  daily  program.  They  may  also 
take  certain  elective s  in  other  colleges,  provided  suitable  arrangements  can 
be  made. 

Each  student  must  obtain  from  the  Registrar  his  yearly  average  in  all 
subjects  and  present  himself  for  supplementary  examinations  according  to 
the  following  program : 
Tuesday,  September  11 

8:00-12:00      Mathematics   and   Mechanics 
1:00-  5:00      Mining  Engineering  subjects 
Wednesday,  September  12 
8  :oo- 10  :30      Chemistry 

10:45-  1:15      Drawing  and  Descriptive  Geometry 
Thursday,  September  13 

8:00-12:00      Metallurgical  subjects 
10:45-  1:15      Mechanical  Engineering  subjects 
2  130-  5  :oo      Physics 
Friday,  September  14 

8:00-12:00     Electrical  Engineering  subjects 
2  :30-   5  :oo      Geology  and  Mineralogy 
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All  students  must  report  in  time  to  make  suitable  arrangements  with 
departments  concerned  in  case  of  conflicts  in  program. 

No  other  supplementary  examinations  will  he  given.    Students  failing  to 

report  for  supplementary  examinations  will  he  compelled  to  take  work  over 
in  elass  as  in  case  of  failures. 

Students  failing  to  present  themselves  for  final  examination  at  the  end 
of  the  first  or  second  semester  will  he  given  zero  on  the  examinations. 

Students  whose  absences  in  either  semester  exceed  four  weeks  in  the 
aggregate  are  not  permitted  to  take  examinations  without  special  permis- 
sion of  the  faculty. 

UNCLASSED   STUDENTS 

No  unclassed  students  will  he  admitted  to  the  School  of  Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examinations  in  any  subject.  If  such  person  pass  in  all 
the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate 
degree,  provided,  that  at  least  one  full  year  be  spent  at  the  University 
before  such  degree  shall  be  granted,  and  provided,  the  examination  in  every 
case  be  held  before  a  committee  of  the  faculty  appointed  for  that  purpose. 


Special  Statements 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz.: 
Mining  Engineering  and  Metallurgy,  leading  to  the  degree  of  Engineer  of 
Mines  (E.  M.),  and  Metallurgical  Engineer   (Met.  E.)  respectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  who  received 
the  degree  of  E.  M.  in  four  years,  and  vice  versa,  provided  such  a  candidate 
completes  an  additional  year's  work  at  the  school  and  presents  a  suitable 
thesis. 

All  theses  must  be  completed  not  later  than  April  1st.  The  accepted 
thesis  must  be  bound  according  to  the  adopted  style  and  deposited  with  the 
department  offering  the  degree  desired. 

Candidates  for  advanced  standing  must  pass  a  satisfactory  examination 
for  admission  and  also  upon  those  studies  which  have  been  pursued  by  the 
class  they  propose  to  enter. 

Students  from  other  institutions  will  be  admitted  to  the  standing  to 
which  their  credentials  or  the  examinations  taken  under  the  direction  of 
the  faculty  of  this  school  may  entitle  them. 

Students  in  the  college  of  science,  literature  and  the  arts,  in  the  college 
of  engineering  and  mechanic  arts,  and  school  of  technical  and  applied  chem- 
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istry,  who  contemplate  taking  a  degree  in  this  school  after  completing  their 
course,  are  recommended  to  select  their  electives  with  reference  to  as  full 
a  preparation  as  possible  for  the  technical  work  of  the  course  they  propose 
to  enter. 

FEES 

A  registration  fee  of  fifteen  dollars  is  required  at  the  beginning  of  each 
semester  from  residents  of  the  state,  and  thirty  dollars  from  non-residents. 
The  various  laboratory  fees  are  as  follows : 

Chemical  laboratory Per  semester  $5.00 

Mineralogical  Laboratory    3- 00 

Assaying  laboratory 15.00 

Mechanical  laboratory 6.00 

Electrical  laboratory   5.00 

Ore  testing  laboratory   10.00 

The  trip  to  the  mines  made  by  the  junior  class  costs  the  student  from 
one  hundred  to  one  hundred  and  seventy-five  dollars. 
Books  costs  about  as  follows : 

Freshman  year    $12.00  to  $15.00 

Sophomore  year    5.00  to       8.00 

Junior  year    18.00  to     25.00 

Senior   year    10.00  to     30.00 

A  number  of  books  are  recommended  to  the  student,  but  the  purchase 
of  them  is  optional.  The  lower  estimates  given  will  cover  the  cost  of 
books  that  must  be  purchased. 

Each  member  of  the  freshman  class  must  be  provided  with  a  set  of 
draughting  instruments.  The  necessary  instruments  will  cost  about  fifteen 
dollars. 

SUMMARY  OF  EXPENSES 

FRESHMAN    YEAR 

Incidental    fee    $30.00 

Chemical  laboratory  fee 10 .  00 

Mineralogical   laboratory   fee 6.00 

Assaying   laboratory    fee 15-00 

Books    13-00 

Draughting  instruments   15-00 

Note  book  and  supplies 6 .  00 

$95.00 

SOPHOMORE    YEAR 

Incidental   fee    $30.00 

Chemical  laboratory  fee 14.00 

Books 8-00 

Note  books  and  supplies 2 .  00 

$54.00 
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rncidental   fee   $30.00 

Trip   to  the  mines $100.00  to    [75.00 

Books    20.00 

Note  books  and  supplies 2.00 

$152  to  $227.00 

SENIOR    YEAR 

Incidental    fee    $30.00 

Chemical  laboratory  fee 10.00 

Electrical  laboratory  fee 5 .  00 

Ore  testing  laboratory  fee 10.00 

Mechanical   laboratory   fee 6.00 

Books    20 .  00 

Xote  book  and  supplies 2. 00 

$83.00 

For  non-residents  tbe  incidental  fee  is  $60  per  year. 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00  per 
week.  Room  rent  varies  from  $5.00  to  $10.00  per  month.  With  two 
occupying  one  room,  the  rent  per  student  would  be  considerably  lower. 

ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889,  when  the 
general  faculty  of  the  University  recommended  to  the  board  of  regents  its 
establishment.  In  1891  the  Legislature  of  the  State  of  Minnesota  voted  an 
appropriation  for  establishing  and  equipping  the  school.  Two  annual 
appropriations  have  since  been  made  for  its  support.  The  legislature  of 
1901  appropriated  $47,500  for  a  new  School  of  Mines  Building.  In  1903 
the  legislature  appropriated  $25,000  for  completing  and  equipping  the 
School  of  Mines  Building,  and  in  1905  an  additional  sum  was  provided 
for  equipment. 

SCHOOL    OF    MINKS    BUILDING 

The  School  of  Mines  building  is  now  completed  and  equipped.  The 
building  is  designed  to  accommodate  only  the  technical  work  of  the  School 
of  Mines,  as  adequate  building  accommodations  have  already  been  fur- 
nished for  chemistry,  geology,  mineralogy,  drawing  and  mechanical  and 
electrical  engineering.  The  new  building  is  150  feet  long  by  65  feet  wide. 
It  is  a  brick  building,  three  stories  high.  The  lower  floor  is  occupied  by 
the  assaying  and  metallurgical  laboratories;  the  second  floor  contains 
offices,  two  large  lecture  rooms,  departmental  library,  and  a  museum ;  the 
third  floor  provides  two  quiz  rooms,  a  large,  well  lighted  draughting  room, 
thesis  room  and  a  dark  room  and  a  blue  print  room.  This  building  makes 
possible  the  development  of  the  work  already  begun  and  offers  facilities  for 
more  extended  work  alone-  technical  lines. 
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LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 
the  east  bank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of 
Mines  have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with 
several  important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center,  transportation  at  special  rates  is  readily  obtained. 

FIELD    WORK 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana,  Colorado,  Utah  and  California,  and  in  the  coal  mines  of 
Pennsylvania. 

At  least  one  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

The  field  work  in  mining  and  metallurgy  consists  of  one  trip  at  the  close 
of  the  Junior  year.  Not  less  than  three  weeks  and  not  more  than  four 
weeks  shall  be  devoted  to  actual  work,  exclusive  of  traveling. 

Students  must  deposit  with  Accountant,  at  least  two  weeks  before  time 
set  for  the  departure  of  class,  a  sum  sufficient  to  cover  following  expense 
items  : 

1st.    All  transportation 
2nd.  Sleeping  car   fare 
3rd.  Board  an  1  lodging 
4th.   Necessan   mine  supplies 

Incidental  expenses  are  not  included  in  the  above  items  and  must  be 
met  individually. 

A  statement  of  expenditures  will  be  rendered  at  the  close  of  the  work 
and  any  balance  exist  mg  will  be  refunded. 

The  amount  of  deposit  required  wiil  vary,  according  to  the  locality 
visited,  from  $100.00  ;o  $175.00,  and  will  be  announced  each  year  when 
arrangements  for  trip  are  completed. 

THE   ELLIOT    SCHOLARSHIP   LOAN   FUND 

To  fulfill  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young  men  who  find 
their  efforts  to  obtain  a  practical  education  embarrassed  through  lack  of 
means,  the  sum  of  $5,000  was  placed  in  the  hands  of  the  Board  of  Regents 
as  a  scholarship  fund.  The  income  from  this  fund  is  loaned  students  in  the 
School  of  Mines  on  the  following  conditions : 

The  financial  needs  of  the  applicant,  his  scholarship,  moral  character, 
enthusiasm  shown  in  his  work  and  promise  of  usefulness  in  his  profession. 
When  money  is  available  it  may  be  loaned  to  pay  expenses  of  worthy 
students  during  sickness.  The  loans  are  to  be  repaid,  without  interest, 
at  the  earliest  convenience  of  the  recipients. 
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The  library  consists  of  about  two  thousand  volumes.  This  number 
represents  only  those  works  that  treat  directly  of  mining  and  metallurgical 
subjeel  s. 

The  school  has  a  complete  sel  of  the  leading-  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  leading  periodicals 
are  accessible  to  all.  Constant  references  in  lectures  compel  the  student 
to  keep  himse'f  well  informed  as  to  the  latest  methods,  machinery  and 
changes  in  practice  going  on  in  his  special  line  of  work. 

Tn  addition  to  the  above,  many  thousand  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  ap^earii  g  in  the 
leading  periodicals. 

PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances,  metallurgical 
plants,  copies  of  drawings  and  other  photographs  are  indispensable  to  the 
study  of  mining  and  metallurgy.  With  the  report  of  his  field  work  every 
student  is  expected  to  present  photographs,  as  well  as  sketches,  of  various 
objects  under  consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred  slides  have  been 
made  in  the  department's  laboratory  which  bear  directly  on  the  work  done 
in  Minnesota  and  the  neighboring  northwest.  Many  valuable  photographs 
are  constantly  being  made.  Blue  prints  of  these  are  given  students  as 
illustrations.  Much  time  is  thus  saved  usually  spent  in  making  sketches 
and  diagrams. 

CLASSIFICATION  OF  SUBJECTS 

The  work  falls  under  the  following  subdivisions,  supplemented  by 
thorough  courses  in  mathematics,  physics,  chemistry,  mineralogy  and 
geology : 

(a)  Assaying — to  determine  if  ore  has  value  for  treatment,  (b)  Mining 
engineering — to  furnish  material  for  treatment,  (c)  Ore  testing — To  deter- 
mine best  method  of  treatment,  (d)  Ore  dressing — furnishing  products  for 
metallurgical  treatment.  (e)  Metallurgy — smelting  and  refining  of  ores  and 
ore  dressing  products;  reduction  to  metals. 

DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior 
years.  The  subjects  given  together  with  the  sequence  necessary,  are  treated 
in  the  accompanying  outline  of  the  course. 

Until  the  second  term  of  the  junior  year,  the  course  consists  of  lectures 
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and  recitations  only.  In  the  subsequent  work,  text-books  are  used  in  con- 
nection with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation 
and  similar  subjects  become  an  important  part  of  the  work. 

Field  work  in  Mining  At  the  close  of  the  junior  year  the  students  are 
required  to  spend  four  weeks  in  some  mining  district  studying  underground 
work  and  metallurgical  operations.  A  part  of  the  time  is  devoted  to  the 
making  of  mine  and  geological  surveys. 

A  complete  type-written  report  must  be  submitted  before  the  student 
may  register  for  the  following  year's  work. 

This  report  must  cover  the  work  done  on  the  trip  and  must  be  fully 
illustrated  with  sketches  drawn  to  scale.  Reports  will  not  be  accepted 
after  September  25th. 

All  field  work  must  be  taken  at  the  time  specified. 

Designs  and  specifications  The  student  makes  in  connection  with  his 
thesis  work  working  drawings  of  mine  cars,  skips  and  other  parts  of  mine 
equipment  that  are  usually  designed  and  made  on  the  ground. 

Mine  surveying  The  work  in  surveying  is  designed  solely  for  mining 
engineers.  In  the  sophomore  year,  second  semester,  the  work  consists  of 
the  elements  of  plane  surveying  with  special  reference  to  the  computations 
necessary. 

Field  work  in  surveying — Course  VIII.  The  month  of  August,  preceding 
the  opening  of  the  junior  year,  is  spent  in  the  practice  of  plane  surveying. 
About  an  hour  per  day  is  given  to  lectures  or  recitations  and  the  remainder 
of  the  day  to  field  work. 

The  students  are  divided  into  squads  of  two  or  four,  and  each  is 
required  to  complete  the  following  exercises  and  surveys : 

1.  Chaining 

2.  Compass  reading 

3.  Adjustment  of  hand  levels  and  practice  in  leveling 

4.  Adjustment  and  use  of  wye  levels 

5.  Adjustment  of  mining  transit 

6.  Reading  angles 

7.  Traverse  with  steel  tape 

8.  Azimuth  traverse  with  stadia 

9.  Survey  of  mining  claim  according  io  che  regulations  of  the  U.  S. 

Government 

10.  Measurement  of  earthwork 

11.  Laying  out  railroad  tangents,  curves  and  crossings 

Each  squad  must  provide  itself  with  a  6-foot  steel  tape,  graduated  to 
hundredths. 

This  course  is  open  only  to  those  who  have  taken  Course  VII,  or  its 
equivalent,  and  is  part  of  the  work  of  junior  year. 
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During  the  second  semester  of  the  junior  year  the  higher  theoretical 
work  in  plane  and  mine  surveying  and  mine  mapping  is  studied.  While 
visiting  the  mines  in  junior  year  a  survey  of  a  mine,  or  some  part  of  * 
mine  is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  arc  furnished 
students  for  this  work. 

Ore  dressing  The  lectures  and  recitations  in  ore  dressing  extend 
through  the  first  semester  of  junior  year,  and  comprise  the  detailed  study 
of  ore  dressing  and  concentrating  machinery,  together  with  the  study  of 
typical  combinations  of  dressing  machines  as  found  in  the  several  mining 
districts  of  the  United  States. 

In  connection  with  the  theoretical  work,  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year,  experimental  work  in  ore  concentration  will 
be  conducted. 

COURSE  IN  MINING  ENGINEERING 
FRESHMAN  YEAR 

FIRST     SEMESTER 

Chemistry  (Chemistry  I) — 42  hours,  Professor  Nicholson 
Drazving  (Drawing  I) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  I) — 5  hours,  Professor  Groat 
Mineralogy    (Geology  and  Mineralogy,  Mineralogy  I) — 42  hours,   Profes- 
sor Hall  and  Mr.  Parsons 

SECOND     SEMESTER 

Assaying  (Metallurgy  I) — 4  hours,  Professor  Appleby 
Assaying  Laboratory   (Metallurgy  I) — 42  hours,  Professor  Appleby,  Pro- 
fessor  Christianson   and   Mr.    Pease 
Chemistry  (Chemistry  II) — 42  hours,  Professor  Nicholson 
Drazving  (Drawing  I) — 22  and  2  hours,  Professor  Kirchner 
Mathematics  (Mathematics  II) — 5  hours,  Professor  Groat 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I) — 42  hours,  Professor 
Hall    and    Mr.    Parsons. 

SOPHOMORE  YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  II) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  III) — 5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  III) — 3  hours,  Professor  Appleby 
Physics  (Physics  I) — 4  hours,  Professor  Jones 
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SECOND    SEMESTER 

Chemistry  (Chemistry  V) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  III) — 22  hours,  Professor  Kirchner 
Mathematics  (Mathematics  IV)— 5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  IV) — 3  hours,  Professor  Appleby 
Mining    (Mining   I) — 4  hours,    Professor  McCarty 
Plane  Surveying   (Mining  VII) — 3  hours,  Professor  McCarty. 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

SUMMER  WORK— MONTH  OF  AUGUST 

Mine  Surveying   (Mining  VIII) — 4  weeks,  Professor  van  Barneveld  and 
Professor  McCarty. 

JUNIOR  YEAR 

FIRST   SEMESTER 

Geology   (Geology  and  Mineralogy,   Geology  I) — 2  hours,  Professor  Hall 
Mechanics  (Mechanics  I) — 5  hours,  Professor  Groat 

Mechanical  Laboratory  (Mechanical  Engineering  XXIII) — 22  hours,  Pro- 
fessor Kavanaugh 
Metallurgy  (Metallurgy  V) — 4  hours,  Professor  Appleby 
Mine  Mapping   (Mining  X) — 22  hours,   Professor  McCarty 
Mining    (Mining  II) — 5  hours,  Professor  van  Barneveld 
Petrography  (Geology  and  Mineralogy,  Geology  III) — 22  hours,  Mr.  Par- 

.  sons 
Ore  Dressing   (Mining  V) — 4  hours,   Professor  McCarty 

SECOND     SEMESTER 

Mechanics  (Mechanics  II) — 5  hours,  Professor  Groat 

Mechanical  Laboratory  (Mechanical  Engineering  XXIV) — 22  hours,  Pro- 
fessor Kavanaugh 

Metallurgy  (Metallurgy  VI) — 4  hours,  Professor  Appleby 

Mine  Surveying  (Mining  IX) — 3  hours,  Professor  van  Barneveld 

Mining  (Mining  II) — 5  hours.  Professor  van  Barneveld 

Petrography  (Geology  and  Mineralogy,  Geology  VI)— 22  hours,  Mr.  Par- 
sons 

Steam  Engines  (Mechanical  Engineering  XVII)— 2  hours,  Professor  Fla- 
ther 

FIELD    WORK — MONTH    OF    MAY 

Mining  (Mining  III)           l  (  Professor  van   Barneveld. 

Metallurgy                             [    .  „,^tc  )  Professor  Appleby. 

(Metallurgy  VIII)            (   4  weeKS  j  Professor  Christianson. 

)  (  Professor  McCarty,  Mr.  Pease. 
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SENIOR  YEAR 

FIRST  SEM  ESTER 

Chemistry  (Chemistry  XVI) — 42  hours,  Dr.  Frankforter 

Electric  Power  (Electrical  Engineering  V) — 32  hours,  Professor  Springer 

Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  IX) — 4  hours, 

Professor  Hall 
Mechanics  (Mechanics  111) — 4  hours,  Professor  Groat 
Mining   and   Mining   Engineering    (Mining   IV)— 5   hours,    Professor   van 

Barneveld 
Ore  Testing  (Metallurgy  II) — 2  hours,  Professor  Appleby 
Ore   Testing  Laboratory    (Metallurgy   II) — 42   hours,    Professor   Appleby, 

Professor  Christianson  and  Mr.  Pease 
Thesis — 4  hours 

SECOND    SEMESTER 

Chemistry  (Chemistry  XX) — 42  hours,  Dr.  Frankforter 

Designs  and  Specifications  (Mining  VI) — 42  hours,  Professor  van  Barne- 
veld 

Geology  (Special  Problems — Geology  and  Mineralogy,  Geology  X) — 22 
hours,  Professor  Hall 

Mechanical  Laboratory  (Mechanical  Engineering  XXVIII) — 22  hours, 
Professor  Kavanaugh 

Mining  and  Mining  Engineering  (Mining  IV) — 5  hours,  Professor  van 
Barneveld 

Thesis — 4  hours 

DEPARTMENT  OF  METALLURGY 

This  subject  is  well  illustrated  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  of  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works 
which  are  accessible.  The  work  in  metallurgy  extends  through  three 
years. 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnace.-), 


30  The    University  of  Minnesota. 

fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction  is 
given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assays  of  bullion 
for  fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large 
well  ventilated  furnace  room  in  which  are  located  muffle  and  crucible 
furnaces,  and  another  room  of  similar  dimension  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are 
required  to  make  up  the  necessary  charges  and  submit  their  reports  in 
detail.  This  work  is  offered  to  students  completing  the  necessary  courses 
in  mineralogy  and  chemistry. 

The  Assay  Laboratories  are  located  in  the  new  School  of  Mines  Build- 
ing and  consist  of : 

ist.  Preparation  room.  This  room  is  62  feet  long  by  36  feet  wide  and 
accommodates  66  students.  Here  samples  and  reagents  are  weighed 
preparatory  to  assaying.  Each  student  is  furnished  with  a  complete  set  of 
apparatus,  including  a  pulp  balance  for  individual  use.  All  operations  are 
therefore  conducted  with  the  greatest  economy  of  time  and  entirely  apart 
from  the  furnace  room.  The  separation  of  the  preparation  room  from  the 
furnace  room  is  of  greatest  importance.  Nearly  all  ores  are  crushed  and 
pulverized  by  suitable  machines  run  by  electric  motors.  Students  are 
compelled  to  pulverize  by  hand  a  minimum  number  of  samples,  thereD}' 
saving  much  time  for  extended  and  advanced  work  in  special  lines. 

2nd.  Furnace  room.  This  room  is  60  feet  long  by  42  feet  wide.  The 
high  ceiling  and  special  ventilation  provided  for  this  room  make  it  a  most 
comfortable  assay  furnace  room.  It  provides  for  the  accommodation  of 
twelve  (12)  double-decked  muffle  furnaces,  twenty-four  (24)  crucible 
furnaces  and  twelve  gasoline  furnaces.  After  the  sample  has  been  placed  in 
a  suitable  vessel  for  fusion,  it  is  taken  to  the  furnace  room,  which  communi- 
cates directly  with  the  preparation  room. 

3rd.  Balance  room.  This  room  is  31  feet  long  by  16  feet  wide.  In  this 
room  are  various  types  of  balances  for  accurately  weighing  gold  and 
silver  beads  and  bullion.  The  room  is  specially  lighted  by  electric  cove 
lights  from  the  ceiling.  The  balances  are  placed  on  heavy  brick  piers  which 
are  independent  of  the  walls  of  the  building. 
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ORE   TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department  wrhcre 
the. student  may  see  the  working  of,  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  huddles,  jigs, 
pan  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing  and 
oxidizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as 
sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of 
ore  are  given  to  make  the  necessary  tests  upon  the  different  machines, 
and  the  students  report  the  best  method  of  treatment.  The  first  semester 
of  senior  year  is  devoted  to  instruction  and  laboratory  work,  and  is  required 
of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principle  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering  get  the  requisite  practical  experi- 
ence. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  methods  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi, 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  facilities  for  both 
educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  sufficient 
to  purchase  only  the  necessary  machinery,  the  business  men  of  Minneapolis 
generously  provided  a  suitable  building.  This  building,  94x66  feet,  is  built 
of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illustrate 
the  various  processes  of  ore  testing,  viz. :  A  Bridgman  mechanical  sampler, 
size  B;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete;  a  pair  of  12J/J 
xi2  geared  rolls  complete ;  a  four  compartment  spitzkasten ;  a  three  com- 
partment Hartz  jig;  a  Collum  jig  complete  with  cone  for  driving;  a  three 
and  a  half  foot  Huntington  mill  complete ;  a  three  stamp  mill,  275-pound 
stamps ;  a  five  stamp  mill,  850-pound  stamps ;  a  Challenge  automatic  feeder 
for  five-stamp  battery;  a  suspended  Challenge  feeder  for  three-stamp  bat- 
tery ;  a  Tulloch  feeder  for  Huntington  mill ;  a  single  deck  buddle,  twelve 


32  The   University  of  Minnesota. 

feet  in  diameter;  a  four-foot  plain  belt  Frue  vanner ;  a  Cammett  concentra- 
tor; a  Hooper  pneumatic  concentrator;  a  Century  drop  motion  jig;  a 
three-foot  amalgamating  pan ;  a  five  foot  settler ;  a  Bruckner  roasting  fur- 
nace, with  fire-box  on  wheels ;  a  chlorination  barrel ;  a  battery  tightener ;  a 
two-horse  power  vertical  boiler ;  a  steam  drying  pan ;  three  trommels,  with 
driving  arrangement  and  gears;  a  one  thousand-pound  Reedy  elevator, 
complete  with  worm  gear ;  two  overhead  crawls,  each  with  eighty- foot 
track ;  one-ton  pulley  block ;  a  quarter-ton  pulley  block ;  a  scoop  car,  with 
flat  wheels ;  two  twenty-horse  power  electric  motors ;  three  MacDermott 
automatic  samplers,  etc. 

COURSE  IN  METALLURGY 
FRESHMAN  YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  I)  42  hours,  Professor  Nicholson 
Drawing  (Drawing  I)  42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  I) — 5  hours,  Professor  Groat 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I) — 42  hours,  Professor 
Hall  and  Mr.  Parsons 

SECOND    SEMESTER 

Assaying  (Metallurgy  I) — 4  hours,  Professor  Appleby 
Assaying   laboratory  (Metallurgy   I)— 42   hours,    Professor   Appleby,    Pro- 
fessor Ohristianson  and  Mr.  Pease. 
Chemistry  (Chemistry  II) — 42  hours,  Professor  Nicholson 
Drawing  (Drawing  I) — 22  and  2  hours,  Professor  Kirchner 
Mathematics  (Mathematics  II) — 5  hours,  Professor  Groat 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  II) — 2  hours,  Professor 
Hall  and  Mr.  Parsons 

SOPHOMORE  YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  II) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  III) — 5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  III) — 3  hours,  Professor  Appleby 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

SECOND    SEMESTER 

Chemistry  (Chemistry  V) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  III) — 22  hours,  Professor  Kirchner 
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Mathematics  (Mathematics  [V) —  5  hours,  Professor  Groat 
Metallurgy  (Metallurgy  IV) — 3  hours,  Professor  Applebj 

Mining  (Mining  I)— 4  hours,  Professor  McCarty 

Plane  Surveying   (Mining  VII) — 3  hours.   Professor  McCarty 

Physics  (.  Physics  1  ) — 4  hours.  Professor  Jones 

SUMMER  WORK— MONTH  OF  AUGUST 

M'iuc  Surveying   (Mining  VIII) — 4  weeks,   Professor  van  Barneveld  and 
Professor  McCarty 

JUNIOR  YEAR 

FIRST    SEMESTER 

Geology   (Geology  and  Mineralogy,  Geology  I) — 2  hours,  Professor   Hail 

Mechanics  (Mechanics  I) — 5  hours,  Professor  Groat 

Mechanical  Laboratory  (Mechanical  Engineering  XXIII) — 22  hour™  Pro- 
fessor Kavanaugh 

Metallurgy  (Metallurgy  V) — 4  hours,  Professor  Appleby 

Mine  Mapping  (Mining  X) — 22  hours, Professor  McCarty 

Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 

Petrography  (Geology  and  Mineralogy,  Geology  III) — 22  hours,  Mr.  Par- 
sons 

Ore  Dressing   (Mining  VI) — 4  hours,   Professor  McCarty 

SECOND   SEMESTER 

Mechanics  (Mechanics  II) — 5  hours,  Professor  Groat 

Mechanical  Laboratory  (Mechanical  Engineering  XXIV) — 22  hours,  Pro- 
fessor Kavanaugh 

Metallurgy  (Metallurgy  VI) — 4  hours,  Professor  Appleby 

Mine  Surveying  (Mining  IX) — 3  hours,  Professor  van  Barneveld 

Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 

Petrography  (Geology  and  Mineralogy,  Geology  VI) — 2  hours,  Mr.  Par- 
sons 

Steam  Engines  (Mechanical  Engineering  XVII) — 2  hours,  Professor  Fla- 
ther 

FIELD  WORK — MONTH  OF  MAY 

Metallurgy  \       4       (  Professor  van  Barneveld 

(Metallurgy  VIII)  I  weeks  j  Professor  Appleby,  Professor  Christianson 
Mining  (Mining  III)  J  (  Professor  McCarty  and  Mr.   Pease 
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SENIOR  YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  XVI) — 42  hours,  Dr.  Frankforter 

Electric  Power  (Electrical  Engineering  V) — 32  hours,  Professor  Springer 

Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  IX) — 4  hours, 

Professor  Hall 
Mechanics  (Mechanics  III) — 4  hours,  Professor  Groat 
Mining  and  Mining  Engineering    (Mining   IV) — 5   hours,    Professor  van 

Barneveld 
Ore  Testing  (Metallurgy  II) — 2  hours,  Professor  Appleby 
Ore   Testing  Laboratory    (Metallurgy  II) — 42   hours,    Professor  Appleby, 

Professor  Christianson  and  Mr.  Pease 
Thesis — 4  hours 

SECOND    SEMESTER 

Chemistry  (Chemistry  XX) — 42  hours,  Professor  Nicholson 

Designs  and  Specifications  (Mining  VI) — 42  hours,  Professor  van  Barne- 
veld 

Electro-Chemistry  (Chemistry  XVII) — 32  hours.  Dr.  Frankforter 

Electro -Metallurgy    (Metallurgy    VII) — 3    hours,    Professor    Christianson. 

Mechanical  Laboratory  (Mechanical  Engineering  XXVIII) — 22  hours, 
Professor  Kavanaugh 

Mining  and  Mining  Engineering  (Mining  IV) — 5  hours,  Professor  van 
Barneveld 

Thesis — 4  hours 


Courses  of  Instruction 


COURSES   IN   CHEMISTRY 

Cuur.sc  I.     General  and  qualitative  anal  .axis  Freshman,  first  semester 

Lectures  and  laboratory  work.  The  course  includes  special  general 
Chemistry  and  the  reactions  of  the  metals  as  applied  to  their 
separation  and  identification. 

Course  II.      Qualitative  analysis  Freshman,   second  semester 

Lectures  and  laboratory  work.  The  work  in  this  course  will  include 
an  examination  of  alloys,  minerals,  slags  and  other  compounds. 
Open  to  those  who  have  completed  course  i.  Four  times  a  week. 
136  hours. 

Course  III.     Quantitative  analysis  Sophomore,  first  semester 

Lectures  and  laboratory  work.  The  course  includes  an  introduction 
to  quantitative  and  a  beginning  of  gravimetric  analysis.  Open  to 
those  who  have  completed  course  n.  Four  times  a  week.  136 
hours. 

Course  V.     Volumetric  analysis  Sophomore,  second  semester 

Lectures  and  laboratory  work.  The  course  includes  an  introduction 
to  volumetric  determinations  with  a  discussion  of  standard  solu- 
tions and  the  necessary  stoechiometric  calculations.  Open  to 
those  who  have  completed  course  in.  Four  times  a  week.  136 
hours. 

Course  XVI.      Special  problems  Senior,    first    semester 

Laboratory  work.  The  course  includes  the  working  out  of  various 
mineralogical,  technological  and  metallurgical  problems,  with  work 
on  ores  of  base  metals,  limestone,  slags,  etc.  Open  to  those  who 
have  completed  course  v.     Four  times  a  week.     136  hours. 

Course  XVII.      Electro-chemical   analysis  Senior,    second   semester 

Lectures  and  laboratory  work.  The  course  includes  the  qualitative 
and  quantitative  separation  of  metals  by  electrolysis.  Open  to 
those  who  have  completed  course  xvi.  Three  times  a  week.  102 
hours. 

Course  XX.     Iron  and  steel  analysis  Senior,   second  semester 

Lectures  and  laboratory  work.  The  course  includes  the  rapid  de- 
termination of  iron  by  the  various  methods,  as  well  as  the  deter- 
mination of  associated  elements,  sulphur,  phosphorus,  silicon, 
manganese,  carbon  and  others.  Open  to  those  who  have  com- 
pleted course  v.     Four  times  a  week.     136  hours. 

COURSES  IN  DRAWING 

Course  I.     (a)     Freehand  Freshman,  first  semester 

Lettering,    geometric   forms   and   engineering   details   in    outline,    in- 
cluding  working  sketches,   translations   and   the  elements   of   per- 
spective.    Twice  a  week,  68  hours, 
(b)      Mechanical  Freshman,  first  and  second  semester 

Conventional  methods,  lettering,  machine  and  structural  details 
and  standard  sizes  and  shapes.     Four  times  a  week.     136  hours. 


36  The   University  of  Minnesota. 

(c)      Descriptive   geometry — Applications  Freshman,    second    semester 

Problems  relating  to  points,  lines,  planes,  solids,  interpenetrations, 
surfaces  of  revolution,  tangents  and  developments,  including  the 
constructive  geometry  involved.  Recitations  and  lectures.  Twice 
a  week.     34  hours. 

Course  II.     Descriptive  geometry  Sophomore,  first  semester 

Orthographic,  isometric,  horizontal,  topographic,  oblique  and  per- 
spective projections,  shades  and  shadows,  line  shading  and  brush 
tinting.  Sketches  pertaining  to  mining  and  metallurgical  plants. 
Open  to  students  who  have  completed  course  1.  Twice  a  week. 
34  hours. 

Course  III.     Working  clraiomgs  Sophomore,  first  and  second  semester 

Engineering  details,  assembly  drawings,  mechanical  movements, 
tracing  and  blue  printing.  Study  of  shop  methods  and  drafting 
room  systems.  Details  are  obtained  from  actual  machines  and 
structures  as  far  as  possible.  Mining  machinery.  Four  times  a 
week.     68  hours. 

COURSE  IN  ELECTRICAL  ENGINEERING 

Course  Y.     Electric  power  Senior,  first  semester 

Elements  of  theory  and  practice  of  electrical  measurements,  wiring, 
dynamos,  motors  and  electric  lighting.  36  lectures  and  48  hours 
laboratory.  Preparation  required  :  Physics,  course  1.  Three  and 
six  hours  per  week. 

COURSES  IN  GEOLOGY  AND  MINERALOGY 

MINERALOGY 

Course  I.     General  mineralogy  Freshman,  first  semester 

The  physical   and  chemical   characters  of  minerals  ;   a   study   of  the 
native   elements  and   the   ores  of   the   common    metals  ;   the  occur- 
rence  and   association   of   economic   minerals. 
Descriptive    mineralogy    and    classification  ;    rock-forming    minerals  ; 

genetic  relationships  and  distribution. 
Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals 
and  the  application  of  chemical  and  blowpipe  analyses  to  the  de- 
termination of  species  :  and  introduction  to  the  methods  of  quan- 
titative blowpipe  analysis  ;  special  topics  ;  reference  reading  and 
discussions.     Eight  hours  a  week. 

Course  II.     Physical  mineralogy  Freshman,  second  semester 

An  introduction  to  crystallography  ;  physical  characters  of  greatest 
service  in  rapid  determination.  Hand  specimen  practice  pre- 
paratory to  rock  study.  Lectures  and  field  work.  Two  hours 
a  week. 

Course  III.     Optical  mineralogy  Junior,  second  semester 

A  study  of  the  structure  of  crystals  and  crystal  grains.  An  appli- 
cation of  the  methods  of  determination  by  optical  properties  ;  the 
use  of  the  petrographer's  microscope,  embracing  the  elements  of 
lithology.     Lectures  and  laboratory  work.     Four  hours  a  week. 

GEOLOGY 

Course  I.     Physical  geology  Junior,  first  semester 

1.  Geodynamics,  discussing  the  atmosphere,  water,  terrestrial  heat, 
plants  and  animals  as  geological  agents.  2.  Structural  geology, 
explaining  stratification,  displacements,  dislocations,  fractures, 
induced  rock-structures  and  mineral  veins  in  their  relation  to  the 
arrangement  of  materials  in  the  earth.  3.  Physiographic  geolosy, 
pointing  out  the  more  prominent  earth  features  and  discussing 
their  origin,  significance  and  the  agencies  affecting  them.  Field 
excursions  are  required.     Scott's  Introduction.     Two  hours  a  week. 

Course  III.     Petro graphical  geology  Junior,  first  semester 

General  consideration  of  the  origin  and  occurrence  of  rocks,  i.  e., 
Petrogenesis.  The  structure  and  texture  of  rocks.  Preliminary 
studies  of  the  mineral,  physical  and  chemical  constitution  of  the 
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crystalline  rocks  with  a  view  to  their  general  description.  Kemps 
Bandbook  of  Rocks.  Reference  reading  and  demonstrations.  Four 
hems  a  week. 

Course  VI.     Petrography  Junior,  second  semester 

An  Investigation  of  the  megascopic  and  microscopic  characters  of 
crystalline  rocks;  a  discussion  of  their  crystalline  habit,  mineral 
Composition  and  genetic  relations.  The  course  extends  Into  an 
examination  of  some  Minnesota  groups  of  crystalline  rocks.  Prac 
tically  a  continuance  of  course  in  of  mineralogy.  Laboratory, 
with  lecture,  and  reference  reading.     Four  hours  a   week. 

Course  IX.     Ore  deposits  Senior,  first  semester 

History  of  mineral  discovery  and  development  In  the  Americas;  a 
discussion  of  the  origin  and  distribution  of  ore  deposits,  embrac- 
ing the  chemical  processes  involved  in  their  formation  and  sub- 
sequent alterations.  A  description  of  the  geology  and  mineral- 
ogy of  ore  bodies,  particularly  those  yielding  gold,  silver,  copper, 
iron,   lead  and  zinc.     Kemp's  Ore  Deposits.     Four  times  a  week. 

Course  X.     Special  problems  Senior,  second  semester 

The  investigation  by  individual  students  of  particular  problems, 
involving  the  field  work  of  an  investigation  of  some  particular 
formation  and  the  laboratory  investigation  and  reading  incident 
to  the  study  of  the  material  collected.  The  methods  of  system- 
atically recording  and  interpreting  geological  and  mineralogical 
data  as  observed  in  the  field  ;  keeping  of  notebook,  preparation  of 
geological  maps,  profiles  and  sections  will  be  taught.  Four 
times  a  week. 

COURSES  IN  MATHEMATICS 

Course  I.     Algebra  and  plane  trigonometry  Freshman,  first  semester 

Rational  integral  functions,  factors  and  roots  of  general  quadratic, 
factor  and  remainder  theorems,  factors  and  values  of  f(x),  graphs, 
cube  roots  of  unity  and  factors  of  (a3+b3+c3 — Babe),  progres- 
sions and  notation,  development  of  f(x)  and  undetermined  co- 
efficients, convergence,  divergence,  equivalence,  exponential  the- 
orems, logarithmic  series  and  logarithms,  summation  of  series,  de- 
rived functions,  tneory  of  equations,  trigonometric  ratios,  right 
triangles,  general  definitions  of  functions,  analytic  relations,  trig- 
ometric  equations,  oblique  triangles.     Five  hours  per  week. 

Course  II.     Algebra,  analytic  geometry  and  spherical  trigonometry 

Freshman,  first  semester 
Spherical  formulae  and  solution  of  spherical  triangles,  permutations 
and  combinations,  determinants,  systems  of  co-ordinates,  loci, 
straight  line,  transformation,  equations  of  the  conies,- limits,  areas 
and  limits  of  sums,  differentiation  and  integration  of  elementary 
forms,  probabilities.  Four  hours  per  week.  Preparation,  course 
i. 

Course  III.     Analytic  geometry  and  infinitesimal  analysis 

Sophomore,  first  semester 
Properties  of  the  conies,  equation  of  2d  degree,  higher  plane  curves, 
co-ordinates  in  space,  point,  plane,  straight  line,  quadric  surfaces, 
review  of  nature  of  differentiation  and  integration,  elementary 
forms,  geometric  applications,  successive  derivatives,  expansion 
of  functions,  indeterminate  forms,  rates,  partial  derivatives,  maxi- 
ma and  minima,  change  of  variable,  applications  to  analytic  geom- 
etry.    Five  hours  per  week.     Preparation,  course  n. 

Course  IV.     Differential  and  integral  calculus  Sophomore,  second  semester 

Applications  continued,  rational  fractions,  rationalization,  formulae 
of  reduction,  multiple  integration,  various  systems  of  co-ordinates, 
approximate  integration,  some  differential  equations  of  mechan- 
ics, least  squares.     Five  hours  per  week.     Preparation,  course  in. 

COURSES   IN   MECHANICS 

Course  I.     Statics  and  mechanics  of  materials  Junior,  first  semester 

Mathematical  conditions  of  equilibrium,  frames,  theory  of  elasticity, 
design  for  beams,  shafts,  boiler  plates,  etc.  Five  hours  per  week. 
Preparation,  mathematics  iv  and  physics. 
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Course  II.     Kinetics  and  hydraulics  Junior,  second  semester 

Motion  of  rigid  bodies  ;  numerous  problems  in  work,  power,  energy, 

friction    and    hydraulics.      Five    hours    per  week.      Preparation, 
course  1. 

Course  III.     Thermodynamics  and  prime  movers  Senior,  first  semester 

Properties  of  steam,  perfect  gases,  heat  engines,  water  power,  theory 
of  turbines.     Four  hours.    Preparation,  course  11. 

COURSES  IN  MECHANICAL  ENGINEERING 

Course  XVII.     Steam  engine  Junior,  second  semester.     36  hours. 

Mechanics  of  the  steam  engine.  Work  in  cylinder  ;  effect  of  recip- 
rocating parts  ;  steam  distribution.  Mechanism  of  steam  engines. 
A  study  of  the  details  of  modern  steam  engines.  Valve  and  valve 
gears.  A  study  of  the  slide  valve,  link  motions  and  other  re- 
versing gear ;  automatic  cut-off  gears  and  the  Zeuner  diagram. 
The  steam  engine  indicator.  Principles  and  operation  of  the  in- 
struments, indicator  rigging  ;  indicator  cards  ;  compounding.  Prep- 
aration, course  1  in  applied  mechanics.     Two  hours  a  week. 

Course  XXIII.     Strength  of  materials  Junior,  first  semester.     72  hours 

Laboratory  work  investigating  the  strength  and  physical  qualities 
of  iron,  steel,  brass,  copper,  belting,  chains,  beams,  brick  and 
stone.  Preparation,  course  1  applied  mechanics.  Four  hours  a 
week. 

Course  XXIV.     Mechanical  laboratory  Junior,  second  semester.     72  hours 

Continuation  of  course  xxi  ;  also  exercises  in  valve  setting,  indi- 
cator practice,  calibration  of  steam  gauges,  efficiency  of  screws 
and  hoists.     Preparation,  course  xvi.     Four  hours  a  week. 

Course  XXVIII.     Mechanical  laboratory  Senior,  second  semester.     72  hours 

Hydraulic  measurements.  Calibration  of  weirs,  nozzles,  meters  and 
other  hydraulic  apparatus  ;calorimetry  ;tests  of  pumps,  engines  and 
boilers.  Open  to  students  who  have  completed  course  xxiv.  Four 
hours  a  week. 

COURSES  IN  METALLURGY 

Course  I.     Assaying  Freshman,  second  semester 

Determination  of  values  of  the  ores.  Lectures,  recitations  and  lab- 
oratory work.  Open  to  those  who  take  course  1  chemistry,  and 
have  completed  course  1  mineralogy. 

Course  II.     Ore  testing  Senior,  first  semester 

Determination  of  methods  of  ore  treatment.  Lectures  and  prac- 
tical work.  Open  to  those  who  have  completed  course  1  and 
mining  course  v. 

Course  III.     General  metallurgy  and  metallurgy  of  iron.  Sophomore,  first  semester 
Including  the  subjects  of  combustion,  fuels,  refractory  material  and 
furnaces.     Lectures  and  recitations  on  metallurgy  of  iron.     Open 
to  those  who  have  completed  course  1. 

Course  IV.     Metallurgy  of  wrought  iron  and  steel  Sophomore,  second  semester 

Lectures  and  recitations.  Open  to  those  who  have  completed  course 
111. 

Course  V.     Metallurgy  of  the  precious  metals.  Junior,  first  semester 

Gold,  silver  and  platinum.  Lectures  and  recitations.  Open  to  those 
who  have  completed  course  iv. 

Course  VI.     Metallurgy  of  the  base  metals  Junior,  second  semester 

Associated  witli  precious  metals,  including  lead,  copper,  etc.  Lec- 
tures and  recitations.     Open  to  those  who  have  completed  course 

T. 

Course  VII.     Electro-metallurgy  Senior,  second  semester 

Lectures  and  recitations.     Open  to  those  who  have  completed  course 

VI. 
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Course  \  ill.     Field  work  in  metallurgy  Junior,  flrsl  Bemeater 

Conference  and  reporta  Lasl  four  weeks  o(  semester.  Open  to 
those  who  have  completed  course  vi. 

Course  /.v.     Designs  and  specifications  Senior,  second  semestc 

Supplementing  thesis. 

COURSES    IN    MINING 

Course  I.    Explosives,  blasting,  air  compressors  and  quarrying. 

Sophomore,  second  semester 
Four  hours  a  week. 

Course  ll.     Mining  Junior,  first  and  second  semesters 

Mode  of  occurrence  of  ore  bodies;  prospecting,  shaft-sinking,  tun- 
neling, drifting,  atoning,  timbering.  Methods  of  metal  mining. 
Methods  of  coal  mining.  Hydraulic  mining.  Open  to  those 
who   have  completed   course   i.     Five  hours   a   week. 

Course  III.     Field  work  Junior,  second  semester 

Practice  in  mine  surveying  and  field  geology,  studying  in  mines. 
Open  to  those  who  have  completed  courses  i,  n.  Last  four  w-eeks 
of  the  semester. 

Course  IV.     Mining  and  mining  engineering  Senior,  first  and  second  semester 

Mine  management.  The  examination  of  a  mining  property.  Samp- 
ling ore  reserves,  etc.  Mine  accounts.  Mine  accidents.  Min- 
ing law.  Mining  machinery,  underground  transportation,  hoist- 
ing, pumping  and  ventilation.  Electricity  applied  to  mining. 
Open  to  those  who  have  completed  course  in.     Five  hours  a  week. 

Course  V.     Ore  dressing  Junior,  first  semester 

Mechanical  preparation  of  ore  for  the  market,  for  metallurgical 
treatment,  etc.     Four  hours  a  week. 

Course  VI.     Designs  and  specifications  Senior,  second  semester 

Designs  of  mine  cars,  skips,  head-frames,  etc.,  in  connection  with 
thesis  work.  Open  to  those  who  have  completed  senior  i.  Eight 
hours  a  week. 

Course  VII.     Plane  surveying  Sophomore,    second   semester 

Computation,  platting,  with  special  reference  to  mine  surveying. 
Three  times  a  week. 

Course  VIII.     Field  tcork  Junior 

Practice  in  plane  surveying  during  the  month  of  August,  with  spec- 
ial reference  to  mine  surveying.  Open  to  those  who  have  com- 
pleted course  vn. 

Course  IX.     Mine  surveying  Junior,  second  semester 

Computations,  methods,  etc.  Open  to  those  who  have  taken 
courses  vn  and  viii.     Three  times  a  week. 

Course  X.    Mine  mapping  Junior,  first  semester 

Four  hours  a  week. 

COURSE  IN  PHYSICS 

Course  I.      General  physics  Sophomore,   first   and   second   semesters 

Experimental  lectures.     Four  times  a  week. 
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SENIORS— 13 


Brandt,  John,  St.  Paul. 
Clement,  Lester,  Winona. 
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Howes,   Frank   T.,   Minneapolis. 
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Barclay,  Durant,   St.  Paul. 
Becker,  John  A.,  Hastings. 
Bischoff,  Harry,   St.  Paul. 
Bliss,  Herbert  S.,  Duluth. 
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Congdon,  William  B.,  Duluth. 
Crowley,  Jay,   Stillwater. 
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Dedolph,  Fred,  St.  Paul. 
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Haynes,  Jack  E.,  St.  Paul. 


Hoaas,  Ole  G.,  Mcintosh. 
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Parkhill,  Walter,  Pelican  Rapids. 
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Snyder,  S.  O.,   St.  Paul. 
Snyder,   S.   O. 

Strong,   John  L.,   St.  Paul. 
Tyler,  Adin  P.,  Minneapolis. 
Vanstrum,   George   R.,  Minneapolis. 
Young,  Courtland  J.,  Superior,  Wis. 
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Partington,  Thayer  B.,  St.  Paul. 
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Gaston,   LeRoy,   Minneapolis. 
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Hoyt,  Samuel,  Minneapolis. 
Johnson,  Charles  W.,  Chisago  City. 
Johnson,  Karl  O.,  Minneapolis. 
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Kearney,  George  S.,  Minneapolis. 
Knox,  Fay,  Grand  Rapids. 
Lathrop,   Harry,  Minneapolis. 
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Mihleisen,   P.   R.,   Minneapolis. 
Moir,    Arthur    I>.,    Minneapolis. 
Moody,  R.  G.,  Minneapolis. 
Mowatt,    William    P.,    Delano. 
Newell,    John    R.,    Shakopec. 
Perkins,  Allyn  P.,  Colorado  Springs, 

Colo. 
Quade,   Edward  II.,   Janesville. 
Ruhle,  Ray,  East  Chain   Lake. 
Santo  Julius  H.,  Janesville. 
Shields,  L.  J.,  St.  Paul. 
Swanson,  Axel,  Monticello. 
Swartz,  Samuel  G.,  St.  Paul. 
Taylor,  Harold,  Minneapolis. 
Teachout,  Leigh,  Lakt   Crystal. 
Thomas.   Clarence,   Minneapolis. 
Wharton,  N.  Earl,  Ashh<  ad,  Wis. 
Wiley,   Carl  M..   Minneapolis. 
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The  University  Catalogues  are  published  by  authority  of  the  Board  of 
Regents,  as  a  regular  series  of  bulletins.  The  number  issued  each  year 
varies  from  ten  to  twelve.  Bulletins  will  be  sent  gratuitously,  postage 
paid,  to  all  persons  who  apply  for  them.  In  calling  for  bulletins,  please 
state  department  of  the  University  concerning  which  you  desire  informa- 
tion. The  full  catalogue  will  be  sent  only  upon  receipt  of  ten  cents  to 
pay  postage.     Address, 

THE  REGISTRAR, 

The  University  of  Minnesota, 

Minneapolis,   Minnesota. 
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University    Calendar 


1906-1907 


THE   UNIVERSITY    YEAR 

The  University  year  covers  a  period  of  thirty-eight  weeks  beginning 
on  the  second  Tuesday  in  September.  Commencement  day  is  always 
the  second  Thursday  in  June. 


FEBRUARY 


MARCH 


MAY 


JUNE 


4  M  Second  semester  begins — Classes  called  for  regular  work 

12   T  Lincoln's  birthday — Legal  Holiday 

22  P  Washington's   birthday — Legal   Holiday 

29  F  Good  Friday — Legal  Holiday 

30  S  Holiday 

27  M  Senior  Examinations  begin 

30   T  Decoration  Day — Legal  Holiday 

1   S  Semester  examinations  begin 

8   S  Semester  examinations  end 


COMMENCEMENT   WEEK 

SUNDAY  June  9  Baccalaureate  Service 

MONDAY  June  10  Senior  Class  Exercises 

TUESDAY  June  11  Sigma  XI  Address.     Senior  Promenade 

WEDNESDAY  June  12  Alumni  Day 

THURSDAY  June  13  Commencement     Day — The     Thirty-fifth 

Commencement 

FRIDAY  June  14  Summer  Vacation  begins 


Annual 


1907-1908 


SEPTEMBER 

9-16 

SEPTEMBER 

17  T 

NOVEMBER 

28  T 

DECEMBER 

21  S 

JANUARY 

7  T 

JANUARY 

25  S 

FEBRUARY 

1  S 

FEBRUARY 

4  T 

FEBRUARY 

12  W 

FEBRUARY 

22  S 

APRIL 

17  F 

MAY 

25  M 

MAY 

30  S 

Entrance  examinations  and  registration 

Classes  called  for  regular  work 

Thanksgiving  Day.     Recess  three  days 

Holiday  recess  begins  (no  classes) 

Work  resumed  in  all  departments 

Semester  examinations  begin 

Semester  examinations  close 

Second  semester  begins — classes  called  for  regular 

work 
Lincoln's  birthday — Legal  Holiday 
Washington's  birthday — Legal  Holiday 
Good  Friday.     Recess  two  days 
Senior  examinations  begin 
Decoration  Day — Legal  Holiday 
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JUNE 

1  M 

JUNE 

6   S 

SUNDAY 

June     7 

MONDAY 

June     8 

TUESDAY 

June     9 

WEDNESDAY 

June  10 

THURSDAY 

June  11 

FRIDAY 

June  12 

Semester  examinations  begin 
Semester  examinations  close 

IMMENCEMENT   WEEK,    1908 

Baccalaureate  service 

Senior  class  exercises 

Phi  Beta  Kappa  address,   Senior  promenade 

Alumni  Day 

Commencement     Day.       The     thirty-sixth     annual 

commencement 
Summer  vacation  begins 

PROGRAMME— ENTRANCE  EXAMINATIONS 


MONDAY, 

September     9, 

9  A.  M. 

3 
3 
1 
3 

Botany 
Zoology 
Astronomy 
Geology 

2   P.M. 

2 

2 

American  Government 
Political  Economy 

TUESDAY, 

September  10, 

9  A.  M. 

2 
5 

History 
Physics 

2   P.  M. 

4 
3 

Chemistry 
Physiography 

WEDNESDAY, 

September  11, 

9   A.  M. 

1 

English 

2   P.  M. 

1 
1 

1 
1 

German 
French 
Latin 
Scandinavian 

THURSDAY, 

September  12, 

9  A.M. 

6 
3 

Elementary  Algebra 
Commercial  Geography 

2   P.M. 

6 

Higher  Algebra 

FRIDAY 

September  13, 

9  A.  M. 

6 

Plane  Geometry 

2   P.M. 

6 

Solid  Geometry 

1   Folwell  Hall.   2  Library  Building,  3  Pillsbury  Hall,  4  Chemical  Labora- 
tory, 5  Physics  Building,  6  Mechanic  Arts  Building 

PROGRAMME — SUPPLEMENTARY    EXAMINATIONS 


TUESDAY,  Sept.    10,   9:00-12:00 

2  :00-5  .00 

WEDNESDEY,        Sept.    11,    9:00-12:00 

2:00-5:00 


THURSDAY, 


FRIDAY 


Sept.    12, 


9:00-12:00 
2:00-5:00 


Mathematics  and  Mechanics 

Mining  Engineering  Subjects 

Chemistry 

Drawing  and  Descriptive  Geometry 

Mechanical  Engineering  subjects 

Metallurgical  subjects 

Physics 


Sept   13,    9 :00-12-00     Electrical  Engineering  subjects 
2  :00-5  :00     Geology  and  Mineralogy 


The    University 


The  University  of  Minnesota  comprises  the  following  named  schools,   col- 
leges and  departments  : 

The  College  of  Science,  Literature  and  the  Arts 

The  College  of  Engineering  and  the  Mechanic  Arts 

The  Department  of  Agriculture,  including — 
The  College  of  Agriculture 
The  School  of  Agriculture 
Short  Course  for  Farmers 
The  Dairy  School 
The  Crookston  School  of  Agriculture 

The  College  of  Law 

The  College  of  Medicine  and  Surgery 

The  College  of  Homeopathic  Medicine  and  Surgery 

The  College  of  Dentistry 

The  College  of  Pharmacy 

The  School  of  Mines 

The  School  of  Analytical  and  Applied  Chemistry 

The  College  of  Education 

The  Graduate  School 

The  Regents  of  the  University  have  entrusted  to  their  charge : 

The  Experiment  Stations,  including — 

The  Main  Station  at  St.  Anthony  Park 
The  Sub-Station  at  Crookston 
The  Sub-Station  at  Grand  Rapids 

The  Geological  and  Natural  Histopy  Survey 


Bulletins  of  these  schools,  colleges  and  departments  may  be  obtained  upon 
application  to  the  University  Registrar. 


The  Board  of  Regents 


CYRUS  NORTHROP,  LL.  D„  Minneapolis        ....      Ex-OMcio 
The  President  of  the  University 

The  HON.  JAMES  T.  WYMAN,  Minneapolis 1908 

The   President  of  the  Board 

The  HON.  JOHN  A.  JOHNSON,  St.  Peter        ....      Ex-OMcio 
The  Governor  of  the  State 

The  HON.  JOHN  W.  OLSEN,  Albert  Lea Ex-OMcio 

The  State  Superintendent  of  Public  Instruction 

The  HON.  S.  G.  COMSTOCK,  Moorhead 1908 

The  HON.  THOMAS  WILSON,  St.  Paul 1909 

The  HON.  B.  F.  NELSON,  Minneapolis 1909 

The  HON.   A.  E.   RICE,  Willmar 1909 

The  HON.  EUGENE  W.  RANDALL,  Morris 1910 

The  HON.  DANIEL  R.  NOYES,  St.  Paul 1910 

The  HON.  S.  M.  OWEN,  Minneapolis 1913 

The  HON.  W.  J.  MAYO,  Rochester 1913 


C.  D.  DECKER,  Minneapolis 

Secretary  of  the  Board. 


Executive    Officers 


THE  UNIVERSITY 
Cyrus  Northrop,  LL.  D.,  President 
Ernest  B.  Pierce,  B.  A.,  Registrar 

James  T.  Gf.rould,  B.  A.,  Librarian 
C.  D.  Decker,  Purchasing  Agent 

THE   COLLEGES 

John  F.  Downey,  M.A.,  C.E.,  Dean  of  the  College  of  Science,  Literature 
and  the  Arts 

Frederick  S.  Jones,  M.A.,  Dean  of  the  College  of  Engineering  and  the 
Mechanic  Arts 

William  M.  Liggett,  Dean  and  Director  of  the  Department  of  Agricul- 
ture 

William  S.  Pattee,  LL.  D.,  Dean  of  the  College  of  Law 

Frank  Fairchild  Wesbrook,  M.A.,  M.D.,  CM.,  Dean  of  the  College  of 
Medicine  and  Surgery 

Eugene  L.  Mann,  B.A.,  M.D.,  Dean  of  the  College  of  Homeopathic  Med- 
icine and  Surgery 

Alfred  Owre,  D.M.D.,  M.D.,  Dean  of  the  College  of  Dentistry 
Frederick  J.  Wulltng,  Ph.D.,  LL.M.,  Dean  of  the  College  of  Pharmacy 
William  R.  Appleby,  M.A.,  Dean  of  the  School  of  Mines 
George  B.  Frankforter,  Ph.D.,  Dean  of  the  School  of  Chemistry 
George  F.  James,  Ph.D.,  Dean  of  the  School  of  Education 
Henry  T.  Eddy,  C.E.,  Ph.D.,  LL.D.,  Dean  of  the  Graduate  School 


The  University  Council 


At  the  regular  meeting  of  the  Board  of  Regents  of  the  University- 
May  31st,  1905,  a  University  Council  was  established  according  to  the 
following  plan: 

I.  The  name  of  the  body  shall  be  the  University  Council.  It  shall 
consist  of  the  President  of  the  University,  the  Deans  of  the  various 
colleges  and  schools,  one  elected  representative  from  each  college  or 
school  for  each  four  hundred  students  or  major  fraction  thereof,  and 
one  representative  of  the  general  alumni  association. 

II.  The  elected  members  shall  serve  for  a  period  of  one  year. 
They  shall  be  chosen  from  the  various  faculties  at  the  time  of  the 
selection  of  standing  committees.  The  representative  of  the  general 
alumni  association  shall  be  chosen  by  that  body  at  its  annual  meeting 
from  among  the  alumni  who  are  not  members  of  the  University. 

III.  The  Council  shall  be  authorized  to — 

a)  Appoint  the  following  committees  or  the  faculty  representation 
thereon: 

The  University  auditing  committee 

The  University  press  committee 

The  committee  on  athletics 

The  committee  on  University  relations  to  other  institutions  of 

higher  learning 
The  committee  on  health  and  sanitation 

The  committee  on  commencement  and  other  University   functions 
The  committee  on  catalogue,  programs  and  courses  of  study 
The  committee  on  student  entertainments  and  social  affairs 
And  such  other  committees  as  the  general  University  interests  may 
require 

b)  Receive  reports  from  such  committees  and  to  make  such 
recommendations  as  may  be  required. 

c)  Consider  and  act  upon  any  matter  of  general  University  in- 
terest beyond  the  province  of  a  single  faculty  which  may  be  referred 
to  it  by  the  President  of  the  University  or  any  faculty. 

IV.  The  Council  shall  hold  stated  meetings  upon  the  first  Monday 
of  October,  December,  April  and  June,  and  such  other  meetings  as 
the  President  of  the  University  may  call. 


Representatives  to  the  Council 


The  College  of  Science,  Literature  and  the  Arts 

Dean  John  F.  Downey 
Professor   William    Watts    Folwell 
Professor  J.  C.  Hutchinson 
Professor  H.  F.  Nachtrieb 
Professor  Norman  Wilde 

The  College  of  Engineering  and  the  Mechanic  Arts 
Dean   Frederick   S.   Jones 
Professor  George  D.   Shepardson 

The  School  of  Mines 

Dean  William  R.  Appleby 

The   School  of   Chemistry 

Dean  George  B.  Frankforter 

The  College  of  Education 

Dean  George  F.  James 

The  Graduate  School 

Dean  Henry  T.  Eddy 

The  College  and  the  School  of  Agriculture 
Dean  William  M.  Liggett 
Professor   Harry    Snyder 

The  College  of  Laio 

Dean  William  S.  Pattee 
Judge  A.  C.  Hickman 

The  College  of  Medicine  and  Surgery 
Dean  F.  F.  Wesbrook 
Professor  Thomas  G.  Lee 

The  College  of  Homeopathic  Medicine  and  Surgery 
Dean  Eugene  L.  Mann 

The  College  of  Dentistry 
Dean  Alfred  Owre 

The  College  of  Pharmacy 

Dean  Frederick  John  Wulling 

General  Alumni  Association 
David  P.  Jones 


University  Council  Committees 


The  University  Auditing  Committee 

Professors  Anderson,   Sigerfoos,    Springer,   Fletcher,   Owre 

The  Committee  on  Athletics 

Professors  Paige,  Wesbrook,  Brooke,  James,  Harding 

The  Committee  on  Grounds  and  Sanitation 

Professors  Wesbrook,   Reynolds,   Bass,   Flather,   Sidener 

The  Committee  on  Catalogue,  Programs  and  Courses  of  Study 

Professors    Frankforter,    McVey,    Pattee,    Jones,    Snyder,    Appleby,    Lee 

The  Press  Committee 

Professors  Schaper,  Erdmann,  Constant,   Snyder,  James 

The  Committee  on  Commencement  and  other  University  Functions 

Professors  Nachtrieb,   Pattee,   Eddy,   Lee,   Owre,   Washburn,    Schlenker 

The  Committee  on  Student  Entertainments  and  Social  Affairs 

Professors  Frankforter,  Pike,  White    (S.  M.),  Bass,  Willis 

The  Committee  on  University  Relations  to  other  Institutions  of  Higher  Learning 
Professors  Downey,  Folwell,  Green,  Lee 

The  Committee  on  University  Extension  and  University  Lectures 
Professors  James,  Schlenker,  Mann,  Haecker,  McVey 

The  Committee  on  the  Library 

Professors   Eddy,   Downey,   Jones    (D.   P.),   West,   Lee,   Jones    (F.    S.), 
Fletcher 
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The  School  of  Mines 


OFFICERS 
Cyrus  Northrop,  LL.D.,  President 

OFFICERS    OF    THE    DEPARTMENTS    OF     MINING    AND     METALLURGY 

William  R.  Appleby,  M.  A.,  Dean  and  Professor  of  Metallurgy 
Charles  E.  van  Barneveld,  B.A.,  Sc,  E.M.,  Professor  of  Mining  Engi- 
neering 
Peter  Christianson,  B.S.,  E.M.,  Assistant  Professor  of  Assaying 
Edward  P.  McCarty,  E.M.,  Assistant  Professor  of  Mining 
Levi  B.  Pease,  M.S.,  Assistant  Professor  of  Metallurgy 

officers  of  the  department  of  mechanics  and  mathematics 
Benjamin  F.  Groat,  B.S.,  Professor  of  Mechanics  and  Mathematics 
Elting  H.  Comstock,  B.  S.,  Instructor  in  Mathematics 

officers  of  the  department  of  geology  and  mineralogy 
Christopher  W.  Hall,  M.A.,  Professor  of  Mineralogy  and  Geology 
Frank  F.  Grout,  B.S.,  Instructor  in  Mineralogy 

officers  of  the  department  of  chemistry 
George  B.  Frankforter,  Ph.  D.,  Professor  of  Chemistry 
Charles  F.  Sidener,  B.S.,  Professor  of  Chemistry 
Edward  E.  Nicholson,  M.A.,  Assistant  Professor  of  Chemistry 

OFFICERS   OF  THE  DEPARTMENT  OF  ELECTRICAL  ENGINEERING 

George  D.  Shepardson,  M.A.,  M.E.,  Professor  of  Electrical  Engineering 
Frank  W.  Springer,  E.E.,  Professor  of  Electrical  Engineering 

OFFICERS    OF    THE    DEPARTMENT    OF    MECHANICAL    ENGINEERING 

John  J.  Flather,  Ph.  B.,  M.E.,  Professor  of  Mechanical  Engineering 
William  H.  Kavanaugh,  M.E.,  Professor  of  Experimental  Engineering 
Charles  F.  Shoop,  B.S.,  Instructor  in  Experimental  Engineering 

OFFICERS   OF   OTHER  DEPARTMENTS    GIVING   INSTRUCTION 

Frederick  S.  Jones,  M.A.,  Professor  of  Physics 
William  H.  Kirchner,  B.S.,  Professor  of  Drawing 
John  Zeleny,  B.S.,  B.A.,  Res.-Ph.D.,  Associate  Professor  of  Physics 
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ADMISSION 

Examinations  for  admission  will  be  held  at  the  beginning  of  the 
year.    See  calendar  and  program  of  examinations. 

No  student  will  be  registered  for  first  semester's  work  after  Sep- 
tember 28th,  1907,  or  for  second  semester's  work  after  February  15th,  1908, 

All  applicants  should  present  themselves  to  the  registrar  who  will 
furnish  them  with  application  blanks  and  directions  covering  exam- 
inations and  registration. 

Women  will  not  be  admitted  to  any  course  offered  in  the  School  of 
Mines. 


GENERAL   REGULATIONS   GOVERNING  ADMISSION 


I.  Students  will  be  admitted  to  the  freshman  class  on  passing  the  regular 

entrance  examinations. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than  three  half- 

year  subjects,  or  their  equivalent.  No  conditions,  however,  in  en- 
trance mathematics  shall  be  allowed  except  upon  special  recommen- 
dation of  the  Department  of  Mathematics. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be  admitted  with- 

out examination,  provided — 

(1)  That  the  school  maintain  a  full  four-year  course  of  high  school 
work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's  cer- 
tificate showing  the  satisfactory  completion  of  all  the  studies  required 
for  admission  to  the  desired  University  course. 

IV.  Graduates  of  Minnesota  State  high  schools  who  are  deficient  in  not 

more  than  three  half-year  subjects  or  their  equivalent,  may  be  ex- 
cused from  entrance  examinations  in  such  subjects  as  the  enrollment 
committee  may  decide  upon;  such  candidates  should  present  them- 
selves to  that  committee  not  later  than  Tuesday  of  examination  week. 

V.  Graduates   of   Minnesota    State  high   schools    whose   principal's   cer- 

tificate shows  them  to  be  deficient  in  more  than  three  half-year  sub- 
jects or  their  equivalent,  even  though  they  have  made  such  additional 
preparation  as  they  deem  necessary,  must  take,  nevertheless,  the 
regular  entrance  examination  in  all  subjects,  as  provided  in  sections 
I.  and  II.,  unless  excused  by  vote  of  the  faculty;  and  persons  wish- 
ing to  present  reasons  for  such  excuse  should  report  to  the  en- 
rollment committee  not  later  than  Tuesday  of  examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal  schools  will 
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be    admitted    upon    the    same    terms    as    graduates    of    State    high 
schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of  the 
State  High  School  Board,  but  requiring  for  graduation  a  four-years' 
course,  exclusive  of  the  common  school  branches,  conforming  essen- 
tially in  distribution  of  time  to  the  entrance  requirements  of  at  least 
one  of  the  University  courses,  will,  upon  application,  be  inspected  by 
a  committee,  and,  after  favorable  recommendation,  may  be  accredited 
by  the  faculty  in  all  respects  as  are  the  State  high  schools,  provided — 

(1)  That  the  school  be  open  to  inspection  at  any  time  by  the  Uni- 
versity ; 

(2)  That  it  take  such  supplementary  examinations  as  may  be  pre- 
scribed from  time  to  time. 

VIII.  Graduates  from  schools  in  other  states,  whose  diplomas  admit  to 
reputable  colleges  in  the  state  in  which  the  school  is  located,  will 
be  received  subject  to  the  regulations  that  apply  to  graduates  of 
Minnesota  State  high  schools. 

IX.  Applicants  from  schools  not  coming  within  any  of  the  above  classes 

must  take  the  regular  entrance  examinations  or  present  State  High 
School  Board  certificates. 
In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to  take 
supplementary  examinations  if  he  does  not  sustain  himself  creditably  in  his 
course. 

The  enrollment  committee  will  meet  every  day  during  the  week  com- 
mencing September  gth,  in  School  of  Mines  Building,  room  25,  at  9 
o'clock,  a.  m. 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FRESHMAN  CLASS 

N.B. — Time  element,  as  indicated  with  each  subject,  is  essential: — 
English,  four  years,  including: 

(a)   Classics      (b)    Principles  of  composition 
(c)    Practice  in  written  expression 
Algebra,  elementary,  one  year 
Algebra,  higher,  one-half  year 
Geometry,  plane,  one  year 
Geometry,  solid,  one-half  year 

In  addition  to  the  above  named  required  subjects,  for  which  no  substi- 
tutes will  be  accepted,  the  student  shall  present  evidence  of  having  com- 
pleted work  in  any  of  the  following  subjects,  entitling  him  to  eight  year- 
credits: 

Astronomy 
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Bookkeeping 

Botany 

Chemistry 

Civics 

Commercial  Geography 

Drawing 

French 

Grammar 

Literature 
Geology 
German 

Grammar 

Literature 
Greek 

Grammar 

Anabasis 
History 

Ancient,  to  Charlemagne,  one  year 

Modern,  from  Charlemagne,  one  year 

England,  one-half  year 

Senior  American,  one-half  year 
Latin 

Grammar 

Caesar 

Cicero 

Virgil 
Physics 
Physiography 
Political  Economy 
Shopwork 
Zoology 
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Syllabi 


The  following  statements  indicate,  in  a  general  way,  the  ground  ex- 
pected to  be  covered  in  the  study  of  the  various  subjects  accepted  for 
admission : 

English   (four  years) 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on 
the  part  of  preparatory  schools,  the  entrance  requirement  in  English 
is  outlined  below  somewhat  in  detail.  Where  texts  are  mentioned  they 
are  merely  suggestive  and  not  arbitrary.  Equivalents  will  be  accepted 
in  lieu  of  any  of  the  texts  mentioned.  The  entrance  requirement  in 
English  covers  four  years  of  the  high  school  course,  and  not  less  than 
four  hours  a  week  should  be  devoted  to  the  subject.  The  headings  un- 
der which  instruction  will  naturally  fall  are  : 

(a)  English  Classics 

(b)  The  Principles   of  Rhetoric 

(c)  Practice   in    Written   Expression 

(a)  English  classics  should  include  a  critical  reading,  in  class,  of 
English  masterpieces.  The  following  are  suggested  as  well 
adapted  for  such  study:  Shakespeare's  "Macbeth,"  Milton's  "Para- 
dise Lost,"  books  one  and  two;  Burke's  "Conciliation  with  Amer- 
ica" ;  Carlyle's  essay  on  "Burns."  In  the  study  of  these  works  the 
student  should  come  to  know  the  leading  facts  connected  with 
the  author  and  his  time;  he  should  become  familiar  with  the 
subject-matter  of  the  work ;  thoroughly  at  home  with  the  story,  and 
have  a  clear  idea  of  the  form  and  structure  of  the  work  as  a  whole. 

A  less  critical  knowledge  of  other  standard  or  classic  works,  which 
may  perhaps  be  read  by  the  student  at  home,  with  written  reports 
and  brief  oral  discussion  in  class,  is  desirable.  The  following 
works  are  noted  as  indicative  of  the  minimum  amount  of  work 
expected :  at  least  two  of  Shakespeare's  plays,  beside  the  one  read 
in  class,  one  of  Irving's  works,  one  of  Hawthorne's  novels,  one  of 
Stevenson's  novels,  and  one  of  Webster's  orations. 

(b)  The  work  in  the  Principles  of  Composition  should  include  the 
principals  and  technical  terms  of  ordinary  texts  upon  the  subjects, 
whether  acquired  by  direct  study  of  such  texts  or  mainly  by  the 
study  of  selected  English  masterpieces.  It  should  not  be  for- 
gotten that  this  is  not  an  end  in  itself,  but  simply  a  means  of 
teaching  the  student  the  correct  use  of  English. 

(c)  Not  less  than  one  hour  each  week  throughout  the  four  years 
of  the  high  school  course  should  be  devoted  to  practice  in  written 
expression.  The  instructor  may  choose  such  topics  as  local  con- 
ditions may  require  or  make  most  profitable,  but  whatever  line 
of  work  is  pursued,  the  student  should  be  taught  to  use  language 
correctly  and  forcibly,  and  learn  to  express  himself  clearly  and 
logically  in   writing. 

Elementary  Algebra   (one  year) 

Addition,  subtraction,  multiplication,  division,  factoring,  highest 
common  divisor,  lowest  common  multiple,  fractions,  simple  equa- 
tions (with  one,  two,  and  several  unknown  quantities)  followed  by 
problems,  theory  of  exponents,  involution  (including  the  binom- 
ial theorem  for  positive  integral  exponents),  evolution,  radicals, 
inequalities,  ratio,  proportion,  progression,  and  quadratic  equa- 
tions, with  problems. 

Higher  Algebra,  First  Part   (one-half  year) 

While  this  subject  does  not  include  any  topics  not  named  under 
Elementary  Algebra,  a  much  fuller  treatment  of  those  topics  is 
expected  in  this  work.  Principles  as  well  as  processes  should  be 
learned,  theorems  and  rules  should  be  rigorously  demonstrated, 
the  exercises  and  problems  should  be  more  difficult,  and  students 
should  be  drilled  in  short  methods  and  rapid  work.  Unless  can- 
didates have  a  good  knowledge  of  the  fundamental  topics  named 
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below,   they  are  not  prepared   to   pursue   successfully  at   the   Uni- 
versity the  second  part  of  Higher  Algebra. 

The  topics  are  addition,  subtraction,  multiplication,   division,  factor- 
ing-,   highest   common    divisor,    lowest   common   multiple,    fractions 
theory     of    exponents,     involution,     evolution,     surds,     imaginaries 
and    simple    equations    with    problems. 
Plane  Geometry  (one  year) 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary 
preparation.       Isoperimetry,    symmetry,    and    maxima    and    minima    of 
figures    are    not    required.      The    exercises    requiring    solutions    and 
demonstrations   should  not  be  omitted. 
Solid  Geometry   (one-half  year) 

Any  of  the  standard  texts  on  this  subject  will  furnish  the  necessary 
preparation.  The  exercises  requiring  solutions  and  demonstrations 
should  not  be  omitted. 

ADVANCED  STANDING 

The  University  accepts  records  from  other  colleges  for  credit  to  advanc- 
ed standing..  Such  records  are  accepted  as  far  as  they  are  equivalent  to 
the  work  in  this  University,  subject  to  the  approval  of  the  departments 
concerned.  In  bringing  records  from  other  institutions,  the  certificates 
must  be  on  the  official  blanks  of  the  institution  granting  the  certificate, 
and  should  show : 

1.  The  subjects  studied  and  ground  covered 

2.  The  time  spent  upon  each  subject 

3.  In  case  of  laboratory  subjects  a  concise  statement  of  work  done 

4.  The  result — it  is  sufficient  to  state  that  the  subjects  were  creditably 
completed. 

Students   who  desire  to   obtain  advanced  standing  must  present  their 
applications  and  certificates  to  the  enrollment  committee  who  will  consult 
the  departments  concerned  in  determining  the  credit  to  be  given. 
DAILY  ROUTINE 

The  daily  session  is  divided  into  eight  recitation  periods  of  fifty 
minutes  each,  four  in  the  morning  and  four  in  the  afternoon.  The  morn- 
ing session  begins  at  8 :30  and  closes  at  12  :35  o'clock.  A  general  assembly 
of  the  faculty  and  students  is  held  at  10.25  o'clock,  at  which  there  are 
brief  and  simple  religious  exercises.  The  noon  hour  extends  from  12 :35 
to  2  o'clock.  The  afternoon  session  begins  at  2 :00  o'clock,  and  continues 
until  5  :40.  Work  extends  through  six  days  of  the  week. 
EXAMINATIONS 

Students  failing  to  receive  a  yearly  average  of  75  per  cent  in  any 
subject  shall  have  the  privilege  of  a  supplementary  examination  before 
the  opening  of  the  following  year  provided  their  general  average  for 
the  year  is  60  per  cent. 

The  faculty  will  exclude  students  from  attending  classes  in  any 
subject  upon  recommendation  of  the  department  concerned. 

Students  failing  to  pass  supplementary  examinations  must  register 
the  next  year  for  those  subjects  in  which  they  have  failed.    They  may 
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take  in  addition  other  subjects  appearing  in  courses  of  instruction, 
pages  39  to  44,  with  the  exception  of  Mining  and  Metallurgical  courses, 
based  upon  requirements  of  the  various  courses  and  daily  program. 
They  may  also  take  certain  electives  in  other  colleges,  provided  suit- 
able arrangements    can  be  made. 

Each  student  must  obtain  from  the  Registrar  his  yearly  average  in  all 
subjects  and  present  himself  for  supplementary  examinations,  according 
to  the  program  given  on  page  4. 

All  students  must  report  in  time  to  make  suitable  arrangements 
with  departments  concerned  in  case  of  conflicts  in  program. 

No  other  supplementary  examinations  will  be  given.  Students  fail- 
ing to  report  for  supplementary  examinations  will  be  compelled  to  take 
work  over  in  class  as  in  case  of  failures. 

Students  failing  to  present  themselves  for  final  examination  at  the 
end  of  the  first  or  second  semester  will  be  given  zero  on  the  exam- 
inations. 

Students  whose  absences  in  either  semester  exceed  four  weeks  in 
the  aggregate  are  not  permitted  to  take  examinations  without  special 
permission  of  the  faculty. 

UNCLASSED  STUDENTS 

No  unclassed  students  will  be  admitted  to  the  School  of  Mines. 
GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examinations  in  any  subject.  If  such  person  pass  in  all 
the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate 
degree,  provided,  that  at  least  one  full  year  be  spent  at  the  University 
before  such  degree  shall  be  granted,  and  provided,  the  examination  in 
every  case  be  held  before  a  committee  of  the  faculty  appointed  for 
that  purpose. 

THESES 

Every  member  of  the  Senior  class  is  required  to  prepare  a  type- 
written thesis  which  must  be  submitted  for  approval  not  later  than 
April  10th.  Theses  must  be  handed  in  properly  bound,  together  with 
original  drawings,  tracings,  negatives  and  one  set  of  clear  blue  prints 
therefrom,  not  later  than  May  1st. 

The  subject  for  the  thesis  will  be  the  development,  exploitation 
and  equipment  of  a  mining  property  or  metallurgical  plant.  Considerable 
latitude  is  allowed  in  selecting  conditions  and  location,  subject,  however, 
to  the  final  approval  of  the  professor  in  charge  of  the  department. 

The  selection  must  be  made  and  work  must  begin  prior  to  the 
Christmas  vacation.  Students  are  expected  to  devote  at  least  twelve 
hours  a  week  to  the  preparation  of  their  theses  during  the  second 
semester. 


General    Information 


THE    UNIVERSITY    YEAR 

The  University  year  covers  a  period  of  thirty-eight  weeks  beginning 
on  the  second  Tuesday  in  September.  Commencement  day  is  always  the 
second  Thursday  in  June. 

STUDENT  ORGANIZATIONS 

The  Students'  Christian  Association  was  organized  in  1869.  Its  object 
is  to  promote  growth  in  Christian  character,  and  to  engage  in  such 
religious  work  as  may  be  deemed  expedient  and  necessary. 

The  Association  owns  a  commodious  building,  which  serves  as  the 
headquarters  for  student  religious  activity.  All  persons  in  sympathy 
with  the  object  of  the  association  are  eligible  to  membership. 

The  Young  Men's  Christian  Association  has  as  its  object  the  pro- 
motion of  "growth  in  grace  and  Christian  fellowship  among  its  members 
and  aggressive  Christian  work,  by  and  for  students."  This  association 
leases  the  Students'  Christian  Association  building  and  keeps  it  con- 
stantly open,  with  a  general  secretary  in  charge.  All  men  in  sympathy 
with  the  object  of  the  association  are  eligible  to  membership.  This 
building  is  maintained  as  social  and  religious  headquarters  of  all  young 
men  in  the  University. 

This  Association  also  provides  an  employment  bureau  whose  services 
are  free  to  students  in  all  departments  of  the  institution,  as  well  as  a 
committee  to  help  students  to  find  comfortable  rooms  and  boarding  places. 
The  Association  also  maintains  an  educational  department  in  which 
students  may  make  up  their  entrance  conditions  without  any  charge  for 
instruction. 

The  general  secretary  will  be  pleased  to  correspond  with  any  young 
man  intending  to  come  to  the  University.  Address  the  General  Secretary 
of  the  Young  Men's  Christian  Association,  University  of  Minnesota, 
Minneapolis,  Minn. 

The  University  Catholic  Association  was  organized  by  the  Catholic 
students  in  the  spring  of  1900.  The  purpose  of  the  association  is  the 
study  of  the  Bible  and  of  the  doctrines  and  history  of  the  Catholic  church. 
Membership  is  open  to  anyone  connected  with  the  University.  Regular 
meetings  are  held  every  Sunday  afternoon  in  the  rooms  of  either  the 
Young  Men's  or  the  Young  Women's  Christian  Association,  through 
the  courtesy  of  those  organizations.  The  association  is  planning  to  erect 
a  building  on  or  near  the  campus  at  an  early  date. 

Aside  from  the  religious  objects,  the  association  tends  to  promote 
good  fellowship  among  its  members.     Early  in  each  University  year  a 
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reception  is  tendered  to  new  students  and  during  the  year  two  or  more 
socials  are  held. 

Further  information  may  be  obtained  by  addressing  the  secretary  of 
the  association  at  the  University. 

Literary  Societies — The  literary  societies  are  mainly  debating  clubs. 
Every  student  is  welcome  to  attend  the  literary  sessions,  but  the  business 
sessions  are  usually  held  behind  closed  doors.  Students  desiring  to  join 
should  make  early  application  to  some  member  of  the  society  he  prefers, 
as  the  membership  is  limited. 

The  Minnesota  Literary    Union — Is   a   federation  of  the   members   of 
the    following    societies :    Shakopean,    Forum,    Castalian,    Minerva    and 
Arena.    Four  meetings  are  held  each  year. 

Shakopean — Membership  limit,  35;  men;  Forum — Membership  limit 
30 ;  men  ;  Minerva — Membership  limit,  30 ;  women ;  Law  Literary — Un- 
limited ;  law  students ;  Castalian — Membership  limit,  35 ;  men ;  Theta 
Epsilon — Membership  limit,  30;   women;   Thalian — Membership  limit,  25. 

The  Debating  Board  has  charge  of  home  and  inter-collegiate  orator- 
ical contests. 

The  Northern  Oratorical  League  is  composed  of  the  oratorical  asso- 
ciations of  the  University  of  Michigan,  Northwestern  University,  the 
University  of  Wisconsin,  Oberlin  College,  the  State  University  of  Iowa, 
the  University  of  Chicago,  and  the  University  of  Minnesota.  Its  pur- 
pose is  to  foster  an  interest  in  public  speaking  and  to  elevate  the  stand- 
ard of  oratory  by  holding  annual  contests.  The  contests  are  open  only 
to  undergraduates. 

The  Iowa-Minnesota  League  is  composed  of  the  two  universities  and 
holds  an  annual  contest  in  debate. 

The  Central  Debating  League  is  composed  of  the  debating  associations 
of  the  University  of  Michigan,  the  University  of  Minnesota,  Northwest- 
ern University,  and  the  University  of  Chicago.  Its  purpose  is  to  discuss 
in  public  leading  questions  of  the  day  and  in  this  way  to  develop  ready 
and  forceful  speakers. 

The  four  universities  are  arranged  in  two  groups  for  the  semi-final 
debates,  which  are  held  the  second  Tuesday  in  January.  On  the  first 
Friday  in  April  each  year,  the  winners  from  the  groups  meet  in  a  final 
debate  in  the  city  of  Chicago. 

The  University  competes  annually  for  the  Hamilton  Club  prize, 
Michigan,  Minnesota,  Wisconsin,  Iowa,  Ohio,  Indiana,  Northwestern  and 
Chicago  Universities  and  Knox  College  constitute  the  league.  Each  of 
the  colleges  named  submits  one  oration  upon  Alexander  Hamilton  or 
some  character  or  event  connected  with  his  time.  From  the  orations 
submitted  four  are  chosen  to  be  delivered  before  the  Hamilton  Club. 

American  Chemical  Society — A  local  section  of  the  American  Chem 
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ical  Society  has  been  organized  in  Minnesota  with  headquarters  at  the 
University. 

The  Graduate  Club  is  a  club  organized  for  the  purpose  of  fostering  a 
greater  interest  in  graduate  work,  for  mutual  help,  and  for  the  discussion 
of  topics  under  investigation. 

The  Dramatic  Club  is  organized  for  the  study  and  practice  of  dramatic 
art.    One  or  more  plays  are  put  on  the  stage  each  year. 

The  School  of  Mines  Society  meets  monthly  during  the  session.  Ad- 
dresses are  given  by  visiting  mining  engineers.  Members  of  the  Junior  and 
Senior  classes  present  outlines  of  practical  work  done  during  the  summer 
vacation.  An  Alumni  Bulletin  is  published  by  the  Society  and  gives  a 
detailed  professional  record  of  all  graduates. 

The  Geological  Club  is  an  organization  of  instructors  and  students  in- 
terested in  geology,  for  the  discussion  of  geological  problems. 

The  Camera  Club  is  an  organization  of  instructors  and  students  in- 
terested in  photography  and  photographic  chemistry. 

The  Physical  Colloquium  is  composed  of  instructors  and  graduate 
students  and  meets  for  the  discussion  of  recent  investigations  in  physical 
science. 

The  Glee  and  Mandolin  Clubs  give  a  public  concert  each  year  at 
the  University  and  make  a  tour  of  the  state  during  the  holidays. 

The  University  Band  is  organized  as  a  part  of  the  military  system 
of  the  University  and  furnishes  music  for  many  University  affairs. 

GYMNASIUM 

The  Gymnasium  is  located  in  the  Armory,  and  is  well  equipped  with 
gymnastic  appliances.  The  object  of  the  gymnasium  is  to  provide  all  of 
the  students  of  the  University  opportunity  for  exercise  and  special  training 
when  necessary  to  correct  physical  defects  and  functional  derangements. 
The  Gymnasium  is  in  charge  of  a    professional  medical  director. 

The  Athletic  Association  is  an  organization  having  for  its  object  the 
general  physical  well-being  of  the  students  and  the  encouragement  of  a 
proper  spirit  in  favor  of  hearty,  manly  sports. 

Control  of  Athletics. — The  athletic  sports  of  the  University  are  under 
the  supervision  of  a  Board  of  Control  made  up  of  eleven  members; 
two  are  members  of  the  faculty,  two  are  alumni  and  seven  are  students. 
This  board  has  general  supervision  of  all  matters  connected  with  athletic 
contests,  but  is  subject  at  all  times  to  the  authority  of  the  University 
Council.  It  is  the  purpose  of  this  board  to  foster  a  spirit  of  fairness  and 
honesty  in  all  athletics. 

NORTHROP  FIELD 
Northrop  Field  is  an  enclosed  athletic  field  containing  about  six  acres, 
immediately  adjoining  the  armory.     It  contains  a  modern  cinder  track, 
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baseball  diamond  and  football  gridiron.  The  grand  stands  have  a  seating 
capacity  of  about  15,000.  A  large  portion  of  this  field  was  a  gift  to  the 
University  from  the  heirs  of  the  late  John  S.  Pillsbury  and  the  brick  wall 
surrounding  it  is  the  gift  of  his  son,  Mr.  A.  F.  Pillsbury.  It  is  generally 
conceded  to  be  one  of  the  handsomest  fields  in  the  West. 

SCHOLARSHIPS 

It  is  the  policy  of  the  University  to  establish  scholarships  in  the 
different  departments,  where  extra  help  is  needed  for  instruction,  under 
regulations  somewhat  as  follows: 

1.  The  appointments  are  made  by  the  Executive  Committee  of  the 
Board  of  Regents,  upon  the  recommendation  of  the  department  in 
which  the  appointment  is  desired,  after  approval  by  the  Faculty. 

2.  Recipients  of  scholarships  may  be  either  graduate  or  under- 
graduate students. 

3.  The  scholarships  are  not  intended  as  gifts  or  benefactions  from 
the  state  to  the  recipients,  but  as  provisions  under  which  services 
may  be  rendered  the  University. 

4.  It  is  understood  that  these  services  are  of  a  nature  which 
shall  assist  the  holder  of  a  scholarship  to  attain  the  mastery  of  some 
line  of  work  in  the  department  to  which  he  is  appointed. 

THE   ALBERT    HOWARD    SCHOLARSHIP    FUND 

Under  the  last  will  and  testament  of  Mr.  James  T.  Howard,  of  the 
town  of  St.  Johnsbury,  Vermont,  $4,166.81  was  left  to  the  University 
to  establish  a  scholarship  to  be  known  as  the  "Albert  Howard  Scholar- 
ship." This  scholarship  is  assigned  by  the  Executive  Committee  upon 
the   recommendation   of   the   General   Faculty. 

THE  LOWDEN  PRIZE 

Mr.  Frank  O.  Lowden,  of  Chicago,  offers  as  a  prize  to  be  com- 
peted for  by  the  Northern  Oratorical  League,  an  endowment  of  $3,000, 
which  will  yield  an  annual  income  of  about  $175.  A  prize  of  $100  will 
be  given  to  the  orator  winning  first  place,  $50  to  the  orator  winning 
second  place,  and  the  remainder  will  be  set  aside  each  year  for  an 
interest  fund  to  accumulate,  and,  in  time,  produce  another  endowment. 

THE    DUNWOODY    PRIZE 

Mr.  William  H.  Dunwoody,  president  of  the  St.  Anthony  and 
Dakota  Elevator  Company,  has  provided  a  cash  prize  of  $75  for  the 
members  of  the  team  winning  the  inter-sophomore  debate,  and 
another  prize  of  $25  for  the  student  in  the  sophomore  class  writing 
and  delivering  the  best  oration. 
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THE  PEAVEY  PRIZE 
Mrs.  Frank  T.  Heffelfinger  continues  the  prize  of  $100,  established  by 
her  father,  the  late  Frank  H.  Peavey.  This  prize  consists  of  $75  for  the 
members  of  the  team  winning  the  freshman-sophomore  debate,  and 
another  prize  of  $25  to  the  student  in  the  freshman  or  sophomore 
class  writing  and  delivering  the  best  oration. 

THE  GILFILLAN  TRUST  FUND 

The  Honorable  John  B.  Gilfillan  has  given  to  the  University  the 
sum  of  fifty  thousand  dollars,  yielding  an  annual  income  of  two 
thousand  dollars,  to  be  used  by  the  Board  of  Regents  to  assist  worthy 
students,  needing  such  aid,  to  secure  an  education  The  regents  are 
empowered  to  give  this  aid  in  the  way  of  loans  or  gifts,  according  to 
the  circumstances  of  the  case.  As  a  rule  the  fund  is  used  as  a  loan 
fund,  and  a  small  rate  of  interest  is  charged.  The  details  of  the  regu- 
lations which  have  been  adopted  by  the  Regents  for  the  administra- 
tion of  the  fund  may  be  learned  by  addressing  the  President  of  the 
University. 


Special   Information 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz.: 
Mining  Engineering  and  Metallurgy,  leading  to  the  degree  of  En- 
gineer of  Mines  (E.  M.),  and  Metallurgical  Engineer  (Met.  E.)  res- 
pectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  who 
received  the  degree  of  E.  M.  in  four  years,  and  vice  versa,  provided 
such  a  candidate  completes  an  additional  year's  work  at  the  school 
and  presents  a  suitable  thesis. 

Students  in  the  college  of  science,  literature  and  the  arts,  in  the 
college  of  engineering  and  mechanic  arts,  and  school  of  technical  and 
applied  chemistry,  who  contemplate  taking  a  degree  in  this  school  after 
completing  their  course,  are  recommended  to  select  their  electives 
with  reference  to  as  full  a  preparation  as  possible  for  the  technical 
work  of  the  course  they  propose  to  enter. 

FEES 
A  registration  fee  of  fifteen  dollars  is  required  at  the  beginning  of 
each  semester  from  residents  of  the  state,  and  thirty  dollars  from  non- 
residents. 

The  various  laboratory  fees  are  as  follows: 

Chemical  laboratory   (Qualitative) Per  semester  $5.00 

Chemical  laboratory   (Quantitative    7.00 

Mineralogical  laboratory    3.00 

Assaying  laboratory    15.00 

Mechanical    laboratory    6.00 

Electrical  laboratory    5.00 

Ore  testing  laboratory   10.00 

The  trip  to  the  mines  made  by  the  junior  class  costs  the  student 
from  one  hundred  to  one  hundred  and  seventy-five  dollars. 
Books  cost  about  as  follows: 

Freshman   year    $12.00  to  $15.00 

Sophomore  year    5.00  to       8.00 

Junior    year    18.00  to     25.00 

Senior  year   10.00  to     30.00 

A  number  of  books  are  recommended  to  the  student,  but  the  pur- 
chase of  them  is  optional.  The  lower  estimates  given  will  cover  the 
cost  of  books  that  must  be  purchased. 

Each  member  of  the  freshman  class  must  be  provided  with  a  set  of 
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draughting  instruments.     The   necessary  instruments   will   cost   about 
fifteen  dollars. 

A  number  of  valuable  catalogs  and  pamphlets  are  loaned  members  of 
the  senior  class  in  the  study  of  power.  A  deposit  of  $3.00  shall  be  made 
with  the  Accountant  by  each  member,  to  be  refunded  upon  the  return  in 
good  condition  of  all  such  matter. 

SUMMARY    OF   EXPENSES 

FRESHMAN  YEAR 

Incidental    fee    $30.00 

Chemical    laboratory   fee    10.00 

Mineralogical  laboratory  fee    6.00 

Assaying  laboratory  fee   15 .  00 

Books     13.00 

Draughting  instruments    15.00 

Note  book  and  supplies  6.00 

$95.00 

SOPHOMORE  YEAR 

Incidental    fee    $30.00 

Chemical   laboratory  fee    14.00 

Books    8.00 

Note  books  and  supplies  2.00 

$54.00 

JUNIOR    YEAR 

Incidental    fee    $30.00 

Trip  to  the  mines   $100.00  to  175.00 

Books    20.00 

Note  books  and  supplies 2.00 

$152  to  $227.00 

SENIOR    YEAR 

Incidental    fee    $30.00 

Chemical  laboratory  fee    10 .  00 

Electrical  laboratory  fee    5 .00 

Ore  testing  laboratory  fee  10.00 

Mechanical  laboratory  fee   6.00 

Books  30.00 

Note  book  and  supplies   2.00 

$93.00 
For  non-residents  the  incidental  fee  is  $60  per  year. 
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Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00 
per  week.  Room  rent  varies  from  $5.00  to  $10.00  per  month.  With 
two  occupying  one  room,  the  rent  per  student  would  be  considerably 
lower. 

ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889,  when 
the  general  faculty  of  the  University  recommended  to  the  Board  of 
Regents  its  establishment.  In  1891  the  Legislature  of  the  State  of 
Minnesota  voted  an  appropriation  for  establishing  and  equipping  the 
school.  Two  annual  appropriations  have  since  been  made  for  its  sup- 
port. The  legislature  of  1901  appropriated  $47,500  for  a  new  School 
of  Mines  building.  In  1903  the  legislature  appropriated  $25,000  for 
completing  and  equipping  the  School  of  Mines  building,  and  in  1905 
an  additional  sum  was  provided  for  equipment. 

SCHOOL  OF  MINES  BUILDING 
The  School  of  Mines  building  is  now  completed  and  equipped.  The 
building  is  designed  to  accommodate  only  the  technical  work  of  the 
School  of  Mines,  as  adequate  building  accommodations  have  already 
been  furnished  for  chemistry,  geology,  mineralogy,  drawing  and  mechan- 
ical and  electrical  engineering.  The  new  building  is  150  feet  long  by  65 
feet  wide.  It  is  a  brick  building  three  stories  high.  The  lower  floor  is 
occupied  by  the  assaying  and  metallurgical  laboratories;  the  second 
floor  contains  offices,  two  large  lecture  rooms,  departmental  library, 
and  a  museum;  the  third  floor  provides  two  quiz  rooms,  a  large,  well 
lighted  draughting  room,  thesis  room,  a  dark  room  and  a  blue  print 
room.  This  building  makes  possible  the  development  of  the  work  al- 
ready begun  and  offers  facilities  for  more  extended  work  along  tech- 
nical lines. 

LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 
the  east  bank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of 
Mines  have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with 
several  important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center,  transportation  at  special  rates  is  readily  obtained. 

FIELD  WORK 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and 
smelters  of  Montana,  Colorado,  Utah  and  California,  and  in  the  coal  mines 
of  Pennsylvania. 
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At  least  one  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

The  field  work  in  mining  and  metallurgy  consists  of  one  trip  at  the 
close  of  the  Junior  year.  Not  less  than  three  weeks  and  not  more  than  four 
weeks  shall  be  devoted  to  actual  work,  exclusive  of  traveling. 

Students  must  deposit  with  Accountant,  at  least  two  weeks  before 
time  set  for  the  departure  of  class,  a  sum  sufficient  to  cover  following  ex- 
pense items  : 

1st.     Board  and  lodging 
2nd.   Necessary  mine  supplies 

Incidental  expenses  are  not  included  in  the  above  items  and  must  be 
met  individually. 

A  statement  of  expenditures  will  be  rendered  at  the  close  of  the  work 
and  any  balance  existing  will  be  refunded. 

The  amount  of  deposit  required  will  vary,  according  to  the  locality 
visited,  from  $80.00  to  $100.00,  and  will  be  announced  each  year  when 
arrangements  for  trip  are  completed. 

THE  ELLIOT  SCHOLARSHIP  LOAN  FUND 

To  fulfill  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young  men  who 
find  their  efforts  to  obtain  a  practical  education  embarrassed  through  lack 
of  means,  the  sum  of  $5,000  was  placed  in  the  hands  of  the  Board  of 
Regents  as  a  scholarship  fund.  The  income  from  this  fund  is  loaned  stu- 
dents in  the  School  of  Mines  on  the  following  conditions : 

The  financial  needs  of  the  applicant,  his  scholarship,  moral  character, 
enthusiasm  shown  in  his  work  and  promise  of  usefulness  in  his  pro- 
fession. When  money  is  available  it  may  be  loaned  to  pay  expenses  of 
worthy  students  during  sickness.  The  loans  are  to  be  repaid,  without 
interest,  at  the  earliest  convenience  of  the  recipients. 

LIBRARY 

The  library  consists  of  about  two  thousand  volumes.  This  number 
represents  only  those  works  that  treat  directly  of  mining  and  metallurgical 
subjects. 

The  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  leading  periodicals 
are  accessible  to  all.  Constant  references  in  lectures  compel  the  student 
to  keep  himself  well  informed  as  to  the  latest  methods,  machinery  and 
changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 
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PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances,  metallurgical 
plants,  copies  of  drawings  and  other  photographs  are  indispensable  to  the 
study  of  mining  and  metallurgy.  With  the  report  of  his  field  work  every 
student  is  expected  to  present  photographs,  as  well  as  sketches,  of  various 
objects  under  consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred  slides  have 
been  made  in  the  department's  laboratory  which  bear  directly  on  the  work 
done  in  Minnesota  and  the  neighboring  northwest.  Many  valuable  photo- 
graphs are  constantly  being  made.  Blue  prints  of  these  are  given  students 
as  illustrations.  Much  time  is  thus  saved,  usually  spent  in  making 
sketches  and  diagrams. 

CLASSIFICATION    OF    SUBJECTS 

The  work  falls  under  the  following  subdivisions,  supplemented  by 
thorough  courses  in  mathematics,  physics,  chemistry,  mineralogy  and 
geology : 

(a)  Assaying — to  determine  if  ore  has  value  for  treatment,  (b) 
Mining  engineering — to  furnish  material  for  treatment,  (c)  Ore  testing 
— To  determine  best  method  of  treatment,  (e)  Ore  dressing — furnishing 
products  for  metallurgical  treatment,  (e)  Metallurgy — smelting  and  re- 
fining ores  and  ore  dressing  products ;  reduction  to  metals. 

DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior 
years.  The  subjects  given  together  with  the  sequence  necessary,  are 
treated  in  the  accompanying  outline  of  the  course. 

Until  the  second  semester  of  the  junior  year,  the  course  consists  of 
lectures  and  recitations  only.  In  the  subsequent  work,  text-books  are  used 
in  connection  with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation 
and  similar  subjects  become  an  important  part  of  the  work. 

FIELD  WORK  IN  MINING 

At  the  close  of  the  junior  year  the  students  are  required  to  spend  four 
weeks  in  some  mining  district  studying  underground  work  and  metallur- 
gical operations.  A  part  of  the  time  is  devoted  to  the  making  of  mine  and 
geological  surveys. 

A  complete  type-written  report  must  be  submitted  before  the  student 
may  register  for  the  following  year's  work. 

This  report  must  cover  the  work  done  on  the  trip  and  must  be  fully 
illustrated  with  sketches  drawn  to  scale.  Reports  will  not  be  accepted 
after  September  25th. 

All  field  work  must  be  taken  at  the  time  specified. 
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DESIGNS  AND   SPECIFICATIONS 

The  student  makes  in  connection  with  his  thesis  work  working  drawings 
of  mine  cars,  skips  and  other  parts  of  mine  equipment  that  are  usually 
designed  and  made  at  the  mine. 

MINE  SURVEYING 

The  work  in  surveying  is  designed  solely  for  mining  engineers.  In  the 
sophomore  year,  second  semester,  the  work  consists  of  the  elements  of 
plane  surveying  with  special  reference  to  the  computations  necessary. 

FIELD  WORK  IN  SURVEYING— COURSE  VIII. 

The  month  of  August,  preceding  the  opening  of  the  junior  year,  is 
spent  in  the  practice  of  plane  surveying.  About  an  hour  per  day  is  given 
to  lectures  or  recitations  and  the  remainder  of  the  day  to  field  work. 
Work  begins  August  13,  1907. 

The  students  are  divided  into  squads  of  two  or  four,  and  each  is  re- 
quired to  complete  the  following  exercises  and  surveys  : 

1.  Chaining 

2.  Compass  reading 

3.  Adjustment  of  hand  levels  and  practice  in  leveling 

4.  Adjustment  and  use  of  wye  levels 

5.  Adjustment  of  mining  transit 

6.  Reading  angles 

7.  Traverse  with  steel  tape 

8.  Azimuth  traverse  with  stadia 

9.  Determination  of  meridian,  latitude  and  time  by  solar  and  stellar 

observations 

10.  Survey  of  mining  claim  according  to  the  regulations  of  the  U.  S. 

Government 

11.  Measurement  of  earthwork 

12.  Laying  out  railroad  tangents,  curves  and  crossings 

Each  squad  must  provide  itself  with  a  6-foot  steel  tape,  graduated  to 
hundredths. 

This  course  is  open  only  to  those  who  have  taken  Course  VII.  or  its 
equivalent,  and  is  part  of  the  work  of  junior  year. 

During  the  second  semester  of  the  junior  year  the  higher  theoretical 
work  in  plane  and  mine  surveying  and  mine  mapping  is  studied.  While 
visiting  the  mines  in  junior  year  a  survey  of  a  mine,  or  some  part  of  a 
mine  is  actually  made  and  the  survey  platted. 

Surveying  instruments  of  the  latest  and  best  makes  are  furnished 
students  for  this  work. 
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ORE  DRESSING 

The  lectures  and  recitations  in  ore  dressing  extend  through  the  first 
semester  of  the  junior  year,  and  comprise  the  detailed  study  of  ore  dressing 
and  concentrating  machinery,  together  with  the  study  of  typical  combina- 
tions of  dressing  macines  as  found  in  the  several  mining  districts  of  the 
United   States. 

In  connection  with  the  theoretical  work,  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 

During  the  coming  year,  experimental  work  in  ore  concentration  will 
be  conducted. 
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COURSE  IN  MINING  ENGINEERING 
FRESHMAN  YEAR 

FIRST    SEMESTER 

Chemistry    (Chemistry    1) — 42  hours,   Assistant   Professor   Nicholson 
Drawing   (Drawing  I) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  I) — 5  hours,  Mr.  Comstock 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I)  42  hours,  Professor 
Hall  and  Mr.  Grout 

SECOND    SEMESTER 

Assaying  (Metallurgy  I) — 4  hours,  Professor  Appleby 
Assaying  Laboratory    (Metallurgy  I) — 42  hours,   Professor  Appleby,  As- 
sistant Professor  Christianson  and  Assistant  Professor  Pease 
Chemistry   (Chemistry  I) — 42  hours,  Assistant  Professor  Nicholson 
Drawing  (Drawing  I) — 22  and  2  hours,  Professor  Kirchner 
Mathematics  (Mathematics  II) — 5  hours,  Mr.  Comstock 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  II) — 42  hours,  Professor 
Hall  and  Mr.  Grout 

SOPHOMORE  YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  II) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  III) — 5  hours,  Professor  Groat  and  Mr.  Com- 
stock 
Metallurgy  (Metallurgy  III) — 3  hours,  Professor  Appleby 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

SECOND    SEMESTER. 

Chemistry  (Chemistry  V) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  III) — 22  hours,   Professor  Kirchner 
Mathematics  (Mathematics  IV)— 5  hours,  Professor  Groat  and  Mr.  Com- 
stock 
Metallurgy  (Metallurgy  IV)— 3  hours,  Professor  Appleby 
Mining  (Mining  I) — 4  hours,  Assistant  Professor  McCarty 
Plane  Surveying  (Mining  VII) — 3  hours,  Assistant  Professor  McCarty 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

Mine  Surveying  (Mining  VIII) — 4  weeks,  Professor  van  Barneveld  and 
Assistant  Professor  McCarty 
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JUNIOR  YEAR 

FIRST    SEMESTER 

Geology  (Geology  and  Mineralogy,  Geology  I) — 2  hours,    Professor  Hall 

Mechanics  (Mechanics  I) — 5  hours,  Professor  Groat 

Mechanical  Laboratory    (Mechanical   Engineering   XXV) — 22   hours,   Mr. 

Shoop 
Metallurgy  (Metallurgy  V) — 4  hours,  Professor  Appleby 
Mine  Mapping  (Mining  X) — 22  hours,  Assistant  Professor  McCarty 
Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 
Rock  Study  (Geology  and  Mineralogy,  Geology  IX) — 22  hours,  Mr.  Grout 
Ore  Dressing  (Mining  V) — 4  hours,  Assistant  Professor  McCarty 

SECOND    SEMESTER 

Mechanics  (Mechanics  II) — 5  hours,  Professor  Groat 
Steam  Laboratory  (Mechanical  Engineering  XXVI) — 22  hours,  Mr.  Shoop 
Metallurgy  (Metallurgy  VI) — 4  hours,  Professor  Appleby 
Mine  Surveying  (Mining  IX) — 3  hours,  Professor  van  Barneveld 
Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 
Petrography  (Geology  and  Mineralogy,  Geology  X) — 2i  hours,  Mr.  Grout 
Steam  Engines  (Mechanical  Engineering  XVIII) — 2  hours,  Professor  Fla- 
ther 

FIELD  WORK — MONTH  OF  MAY 


Mining  (Mining  III) 
Metallurgy 

(Metallurgy  VIII) 


4  weeks 


1 


Professor  van  Barneveld 

Professor  Appleby 

Assistant  Professor  Christianson 

Assistant  Professor  McCarty 

Assistant  Professor  Pease 
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SENIOR  YEAR 

FIRST    SEMESTER 

Chemistry   (Chemistry  XVI) — 42  hours,  Professor  Frankforter 
Electric  Power  (Electric  Engineering  V) — 32  hours,  Professor  Springer 
Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  XII) — 4  hours 

Professor  Hall 
Power  (Power  I) — 5  hours,  Professor  Groat 
Mining  and  Mining  Engineering    (Mining  IV) — 5  hours,   Professor  van 

Barneveld 
Ore  Testing  (Metallurgy  II) — 2  hours,  Professor  Appleby 
Ore   Testing  Laboratory    (Metallurgy  II) — 4a  hours,    Professor   Appleby, 

Assistant   Professor   Christianson   and  Assistant   Professor 

Pease 
Thesis —  4  hours 

SECOND    SEMESTER 

Chemistry  (Chemistry  XX) — 42  hours,  Dr.  Frankforter 

Designs  and  Specifications  (Mining  VI) — 4a  hours,  Professor  van  Barne- 
veld 

Geology  (Special  Problems — Geology  and  Mineralogy,  Geology  XIV) — 2 
hours,  Professor  Hall 

Mechanical  Laboratory  (Mechanical  Engineering  XXXI) — 2z  hours,  Pro- 
fessor Kavanaugh 

Mining  and  Mining  Engineering  (Mining  IV) — 5  hours,  Professor  van 
Barneveld 

Prime  Movers  (Power  II) — 3  hours,  Professor  Groat 

Thesis — 4  hours 
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DEPARTMENT  OF  METALLURGY 

This  department  is  well  supplied  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  of  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works 
which  arc  accessible.    The  work  in  metallurgy  extends  through  three  years. 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction 
is  given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing  reagents,  making 
cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products ;  differ- 
ent charges  are  tried  and  practical  conclusions  drawn.  Assays  of  bullion 
for  fineness. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large 
well  ventilated  furnace  room  in  which  are  located  muffle  and  crucible 
furnaces,  and  another  room  of  similar  dimension  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are 
required  to  make  up  the  necessary  charges  and  submit  their  reports  in 
detail.  This  work  is  offered  to  students  completing  the  necessary  courses 
in  mineralogy  and  chemistry. 

The  Assay  Laboratories  are  located  in  the  new  School  of  Mines  Build- 
ing and  consist  of : 

1st  Preparation  room.  This  room  is  62  feet  long  by  36  feet  wide  and 
accommodates  66  students.  Here  samples  and  reagents  are  weighed  pre- 
paratory to  assaying.  Each  student  is  furnished  with  a  complete  set  of 
apparatus,  including  a  pulp  balance  for  individual  use.  All  operations  are 
therefore  conducted  with  the  greatest  economy  of  time  and  entirely  apart 
from  the  furnace  room.  The  separation  of  the  preparation  room  from  the 
furnace  room  is  of  greatest  importance.  Nearly  all  ores  are  crushed  and 
pulverized  by  suitable  machines  run  by  electric  motors.  Students  are 
compelled  to  pulverize  by  hand  a  minimum  number  of  samples,  thereby 
saving  much  time  for  extended  and  advanced  work  in  special  lines. 

2nd.  Furnace  room.  This  room  is  60  feet  long  by  42  feet  wide.  The 
high  ceiling  and  special  ventilation  provided  for  this  room  make  it  a  most 
comfortable  assay  furnace  room.     It  provides  for  the  accommodation  of 
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twelve  (12)  double-decked  muffle  furnaces,  twenty-four  (24)  crucible 
furnaces  and  twelve  gasoline  furnaces.  After  the  sample  has  been  placed  in 
a  suitable  vessel  for  fusion,  it  is  taken  to  the  furnace  room,  which  communi- 
cates directly  with  the  preparation  room. 

3rd.  Balance  room.  This  room  is  31  feet  long  by  16  feet  wide.  In  this 
room  are  various  types  of  balances  for  accurately  weighing  gold  and 
silver  beads  and  bullion.  The  room  is  specially  lighted  by  electric  cove 
lights  from  the  ceiling.  The  balances  are  placed  on  heavy  brick  piers  which 
are  independent  of  the  walls  of  the  building. 

ORE  TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department  where 
the  student  may  see  the  working  of,  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pan  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing  and 
oxidizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as 
sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of 
ore  are  given  to  make  the  necessary  tests  upon  the  different  machines, 
and  the  students  report  the  best  method  of  treatment.  The  first  semester 
of  the  senior  year  is  devoted  to  instruction  and  laboratory  work,  and  is 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering  get  the  requisite  practical  experi- 
ence. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  methods  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  facilities  for  both 
educational  and  commercial  purposes. 
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As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  sufficient 
to  purchase  only  the  necessary  machinery,  the  business  men  of  Minneapolis 
generously  provided  a  suitable  building.  This  building,  94x66  feet,  is  built 
of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illustrate 
the  various  processes  of  ore  testing,  viz. :  A  Bridgman  mechanical  sampler, 
size  B;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete;  a  pair  of  12^ 
xl2  geared  rolls  complete ;  a  four  compartment  spitzkasten ;  a  three  com- 
partment Hartz  jig;  a  Collum  jig  complete  with  cone  for  driving;  a  three 
and  a  half  foot  Huntington  mill  complete;  a  three  stamp  mill,  275-pound 
stamps ;  a  five  stamp  mill,  850-pound  stamps ;  a  Challenge  automatic  feeder 
for  five-stamp  battery;  a  suspended  Challenge  feeder  for  three-stamp  bat- 
tery ;  a  Tulloch  feeder  for  Huntington  mill ;  a  single  deck  buddle,  twelve 
feet  in  diameter ;  a  four-foot  plain  belt  Frue  vanner ;  a  Cammett  concentra- 
tor; a  Hooper  pneumatic  concentrator;  a  Century  drop  motion  jig;  a 
three-foot  amalgamating  pan ;  a  five-foot  settler ;  a  Bruckner  roasting  fur- 
nace, with  fire  box  on  wheels ;  a  chlorination  barrel ;  a  battery  tightener ;  a 
two-horse  power  vertical  boiler ;  a  steam  drying  pan ;  three  trommels,  with 
driving  arrangement  and  gears ;  a  one-thousand  pound  Reedy  elevator, 
complete  with  worm  gear ;  two  overhead  crawls,  each  with  eighty-foot 
track ;  one-ton  pulley  block ;  a  quarter-ton  pulley  block ;  a  scoop  car,  with 
flat  wheels ;  two  twenty-horse  power  electric  motors ;  three  MacDermott 
automatic  samplers,  etc. 
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COURSE  IN  METALLURGY 
FRESHMAN  YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  I)  42  hours,  Assistant  Professor  Nicholson 
Drawing   (Drawing  I)   42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  I)  — 5  hours,  Mr.  Comstock 
Mineralogy  (Geology  and  Mineralogy,  Mineralogy  I) — 42  hours,  Professor 
Hall  and  Mr.  Grout 

SECOND    SEMESTER 

Assaying  (Metallurgy  I) — 4  hours,  Professor  Appleby 

Assaying  laboratory  (Metallurgy  I) — 42  hours,  Professor  Appleby,  Assist- 
ant Professor  Christianson  and  Assistant  Professor  Pease 

Chemistry    (Chemistry   II) — 42  hours,  Assistant   Professor   Nicholson 

Drawing  (Drawing  I) — 22  and  2  hours,  Professor  Kirchner 

Mathematics  (Mathematics  II) — 5  hours,  Mr.  Comstock 

Mineralogy  (Geology  and  Mineralogy,  Mineralogy  II) — 2  hours,  Professor 
Hall  and  Mr.  Grout 

SOPHOMORE   YEAR 

FIRST    SEMESTER 

Chemistry  (Chemistry  III) — 42  hours,  Professor  Sidener 
Drawing  (Drawing  II) — 42  hours,  Professor  Kirchner 
Mathematics  (Mathematics  III) — 5  hours,  Professor  Groat  and  Mr.  Com- 
stock 
Metallurgy   (Metallurgy  III) — 3  hours,  Professor  Appleby 
Physics  (Physics  I) — 4  hours,  Professor  Jones 

SECOND    SEMESTER 

Chemistry  Chemistry  V) — 42  hours,   Professor  Sidener 
Drawing  (Drawing  III) — 22  hours,  Professor  Kirchner 
Mathematics  (Mathematics  IV) — 5  hours,  Professor  Groat  and  Mr.  Corn- 
stock 
Metallurgy  (Metallurgy  IV) — 3  hours,  Professor  Appleby 
Mining   (Mining  I) — 4  hours,  Assistant  Professor  McCarty 
Plane  Surveying  (Mining  VII) — 3  hours,  Assistant  Professor  McCarty 
Physics  (Physics  I) — 4  hours,  Assistant  Professor  Jones 
Mine  Surveying   (Mining  VIII) — 4  weeks,   Professor  van  Barneveld  and 
Assistant  Professor  McCarty 
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JUNIOR  YEAR 

FIRST    SEMESTER 

Geology   (Geology  and  Mineralogy,  Geology  I) — 2  hours,  Professor  Hall 

Mechanics   (Mechanics  I) — 5  hours,  Professor  Groat 

Mechanical  Laboratory    (Mechanical   Engineering   XXV) — 2->   hours,    Mr. 

Shoop 
Metallurgy  (Metallurgy  V) — 4  hours,  Professor  Appleby 
Mine  Mapping  (Mining  X) — 22  hours,  Assistant  Professor  McCarty 
Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 
Rock  Study  (Geology  and  Mineralogy,  Geology  IX) — 22  hours,  Mr.  Grout 
Ore  Dressing   (Mining  VI) — 4  hours,  Assistant   Professor  McCarty 

SECOND    SEMESTER 

Mechanics  (Mechanics  II) — 5  hours,  Professor  Groat 

Steam  Laboratory  (Mechanical  Engineering  XXVI) — 22  hours,  Mr.  Shoop 
Metallurgy   (Metallurgy  VI) — 4  hours,  Professor  Appleby 
Mine  Surveying  (Mining  IX) — 5  hours,  Professor  van  Barneveld 
Mining  (Mining  II) — 5  hours,  Professor  van  Barneveld 
Petrography  (Geology  and  Mineralogy,  Geology  X) — 2  hours,  Mr.  Grout 
Steam    Engines    (Mechanical    Engineering    XVIII) — 2    hours,    Professor 
Flather 

FIELD    WORK MONTH     OF     MAY 


Metallurgy 

(Metallurgy  VIII) 

Mining  (Mining  III) 


A  weeks 


Professor  van  Barneveld 

Professor  Appleby 

Assistant  Professor  Christianson 

Assistant  Professor  McCarty  and 

Assistant  Professor  Pease 
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SENIOR  YEAR 

FIRST    SEMESTER 

Chemistry    (Chemistry  XVI) — 42  hours,   Professor  Frankforter 
Electrical  Power  (Electrical  Engineering  V) — 32  hours,  Professor  Springer 
Geology  (Ore  Deposits — Geology  and  Mineralogy,  Geology  XII)— 4  hours 

Professor  Hall 
Power  (Power  I) — 5  hours,  Professor  Groat 
Mining  and  Mining  Engineering    (Mining   IV) — 5   hours,    Professor   van 

Barneveld 
Ore  Testing  (Metallurgy  II) — 2  hours.  Professor  Appleby 
Ore   Testing  Laboratory    (Metallurgy    II) — 42   hours,    Professor   Appleby, 

Assistant    Professor    Christianson    and    Assistant    Professor 

Pease 
Thesis — 4  hours 

SECOND    SEMESTER 

Chemistry   (Chemistry  XX) — 42  hours,  Assistant   Professor  Nicholson 

Designs  and  Specifications  (Mining  VI) — 42  hours,  Professor  van  Barne- 
veld 

Electro -Chemistry   (Chemistry  XVII) — 32  hours,  Professor  Frankforter 

Electro-Metallurgy  (Metallurgy  VII) — 3  hours  Assistant  Professor  Chris- 
tianson 

Mechanical  Laboratory  (Mechanical  Engineering  XXXI) — 22  hours,  Pro- 
fessor Kavanaugh 

Mining  and  Mining  Engineering  (Mining  IV) — 5  hours,  Professor  van 
Barneveld 

Prime  Movers   (Power  II) — 3  hours,   Professor  Groat 

Thesis — 4  hours 


Courses  of  Instruction 


COURSES    IN    CHEMISTRY 

Course  I.     General  and  qualitative  analysis  Freshman,  first  semester 

Lectures  and  laboratory  work.     The  course  includes  special 
general    chemistry    and    the    reactions    of    the    metals    as    ap- 
plied   to    their   separation    and    identification. 
Course  I.     Four  times  a  week.     136  hours. 

Course  II.     Qualitative  analysis  Freshman,  second  semester 

Lectures  and  laboratory  work.  The  work  in  this  course  will 
include  examination  of  alloys,  minerals,  slags  and  other 
compounds.  Open  to  those  who  have  completed  course 
I.     Four  times  a  week.     136  hours. 

Course  III.     Quantitative  analysis  Sophomore,  first  semester 

Lectures  and  laboratory  work.  The  course  includes  an  in- 
troduction to  quantitative  and  a  beginning  of  gravimetric 
analysis.  Open  to  those  who  have  completed  course  II. 
Four  times  a  week.      136  hours. 

Course  V.     Volumetric  analysis  Sophomore,  second  semester 

Lectures  and  laboratory  work.  The  course  includes  an  in- 
troduction to  volumetric  determinations  with  a  discussion 
of  standard  solutions  and  the  necessary  stoicheiometric  cal- 
culations. Open  to  those  who  have  completed  course  III. 
Four  times  a  week.     136  hours. 

Course  XVI.     Special  problems  Senior,  first  semester 

Laboratory  work.  The  course  includes  the  working  out  of 
various  mineralogical,  technological  and  metallurgical 
problems,  with  work  on  ores  of  base  metals,  limestone, 
slags,  etc.  Open  to  those  who  have  completed  course  V. 
Four  time  a  week.     136  hours. 

Course  XVII.     Electro-chemical  analysis  Senior,  second  semester 

Lectures  and  laboratory  work.  The  course  includes  the  qual- 
itative and  quantitative  separation  of  metals  by  electro- 
lysis. Open  to  those  who  have  completed  course  XVI. 
Three  times  a  week.     102  hours. 

Course  XX.     Iron  and  steel  analysis  Senior,  second  semester 

Lectures  and  laboratory  work.  The  course  includes  the  rapid 
determination  of  iron  by  the  various  methods,  as  well  as 
the  determination  of  associated  elements,  sulphur,  phos- 
phorus, silicon,  manganese,  carbon  and  others.  Open  to 
those  who  have  completed  course  V.  Four  times  a  week. 
136  hours. 

COURSES     IN     DRAWING 

Course  I.     (a)  Freehand  Freshman,  first  semester 

Lettering,  geometric  forms   and  engineering  details  in  out- 
line, including  working  sketches,  translations  and  the  ele- 
ments of  perspective.     Twice  a  week.     68  hours. 
(b)   Mechanical  Freshman,  first  and  second  semester 

Conventional  methods,  lettering,  machine  and  structural 
details  and  standard  sizes  and  shapes.  Four  times  a  week. 
136  hours. 
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(c)     Descriptive  geometry — Applications         Freshman,  second  semester 
Problems    relating-    to    points,    lines,    planes,    solids,    inter- 
penetrations,  surfacts  of  revolution,  tangents  and  develop- 
ments,    including     the     constructive     geometry     involved. 
Recitations  and  lectures.     Twice  a  week.     34  hours. 
Course  II.     Descriptive  geometry  Sophomore,  first  semester 

Orthographic,  isometric,  horizontal,  topographic,  oblique  and 
perspective  projections,  shades  and  shadows,  line  shading 
and  brush  tinting.  Sketches  pertaining  to  mining  and 
metallurgical  plants.  Open  to  students  who  have  complet- 
ed course  I.  Twice  a  week.  34  hours. 
Course  III.     Working  drawings  Sophomore,  first  and  second  semester 

Engineering  details,  assembly  drawings,  mechanical  move- 
ments, tracing  and  blue  printing.  Study  of  shop  methods 
and  drafting  room  systems.  Details  are  obtained  from 
actual  machines  and  structures  as  far  as  possible.  Mining 
machinery.     Four  times  a  week.     68  hours. 

COURSE   IN   ELECTRICAL   ENGINEERING 

Course  V.     Electric  power  Senior,  first  semester 

Elements  of  theory  and  practice  of  electrical  measurements, 
wiring,  dynamos,  motors  and  electric  lighting.  36  lectures 
and  48  hours  laboratory.  Preparation  required:  Physics, 
course  I.     Three  and  six  hours  per  week. 

COURSES  IN  GEOLOGY  AND  MINERALOGY 

MINERALOGY 

Course  I.     General  mineralogy  Freshman,  first  semester 

The  physical  and  chemical  characters  of  minerals;  a  study 
of  the  native  elements  and  the  ores  of  the  common  metals; 
the  occurrence  and  association  of  economic  minerals. 
Descriptive  mineralogy  and  classification;  rock-forming  min- 
erals; genetic  relationships  and  distribution. 
Laboratory  work  consists  of  tests  illustrating  the  range  of 
minerals  and  the  application  of  chemical  and  blowpipe  anal- 
yses to  the  determination  of  species;  and  introduction  to 
the  methods  of  quantitative  blowpipe  analysis;  special 
topics;  reference  reading  and  discussions.  Eight  hours  a 
week. 

Course  II.     Physical  mineralogy  Freshman,  second  semester 

An  introduction  to  crystallography;  physical  characters  of 
greatest  service  in  rapid  determination.  Hand  specimen 
practice  preparatory  to  rock  study.  Lectures  and  field 
work.     Two  hours  a  week. 

GEOLOGY 

Course  I.     Physical  geology  Junior,  first  semester 

1.  Geodynamics,  discussing  the  atmosphere,  water,  terres- 
trial heat,  plants  and  animals  as  geological  agents.  2. 
Structural  geology,  explaining  stratification,  displace- 
ments, dislocations,  fractures,  induced  rock-structures  and 
mineral  veins  in  their  relation  to  the  arrangement  of  ma- 
terials in  the  earth.  3.  Physiographic  geology,  point- 
ing out  the  more  prominent  earth  features  and  discussing 
their  origin,  significance  and  the  agencies  affecting  them. 
Field  excursions  are  required.  Scott's  Introduction.  Two 
hours  a  week. 

Course  IX.     Elements  of  Rock  Study.  Junior,  first  semester 

Structures,  textures,  mineral  and  chemical  composition  of  rocks. 
A  practical  study  of  rock  types,  with  laboratory  and  field 
practice.  A  study  of  their  origin,  occurrence,  variation  and 
alteration,  with  view  to  accurate  discription.  Introduction 
to  the  use  of  the  microscope.  Kemp's  handbook  of  Rocks, 
and  reference  reading.     Four  hours  a  week. 
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Course  X.     Petrography  Junior,  second  semester 

The  application  of  optical  study  of  minerals  to  the  description 
of  crystallne  rocks.  Rock  structures  as  soon  with  a  micro- 
scope. Alternation  of  rocks.  The  stratigraphic  relation  of 
rocks,  and  an  examination  of  some  Minnesota  groups  of 
crystalline  rocks.  Preparation  of  material  for  microscopic 
study,  Lu  Quer,  Minerals  in  Rock  Sections,  and  reference  read- 
ings ;  lectures  and  laboratory.     Four  hours  a  week. 

Course  XII.     Ore  Deposits  Senior,  first  semester 

History  of  mineral  discovery  and  development  in  the  Ameri- 
cas; a  discussion  of  the  origin  and  distribution  of  ore  de- 
posits, embracing  the  chemical  processes  involved  in  their 
formation  and  subsequent  alterations.  A  description  of 
the  geology  and  mineralogy  of  ore  bodies,  particularly 
those  yielding  gold,  silver,  copper,  iron,  lead  and  zinc. 
Kemp's  Ore  Deposits.     Four  times  a  week. 

Course  XIV.     Special  Problems  Senior,  second  semester 

The  investigation  by  individual  students  of  particular  prob- 
lems, involving  the  field  work  of  an  investigation  of  some 
particular  formation  and  the  laboratory  investigation  and 
reading  incident  to  the  study  of  the  material  collected. 
The  methods  of  systematically  recording  and  interpreting 
geological  and  mineralogical  data  as  observed  in  the  field; 
keeping  of  notebook,  preparation  of  geological  maps,  pro- 
files and  sections  will  be  taught.     Four  hours  a  week. 

COURSES   IN   MATHEMATICS 

Course  I.     Algebra  and  plane  trigonometry  Freshman,  first  semester 

Rational  integral  functions,  factors  and  roots  of  general 
quadratic,  factor  and  remainder  theorems,  factors  and 
values  offyx),  graphs,  cube  root-*  of  unity  progressions  and  notation 
development  of  f(x)  and  undetermined  co-efficients,  convergence, 
divergence,  equivalence,  exponential  theorem,  logarithmic  series 
and  logarithms,  summation  of  series,  derived  functions,  theory  of 
equation-,  trigonometric  ratios,  right  triangles,  general  definitions 
of  functions,  analytic  relations,  trigonometric  equations,  oblique 
triangles.    Five  hours  a  week. 

Course  II.     Algebra,  analytic  geometry  and  spherical  trigonometry 

Freshman,  second  semester 
Spherical  formulae  and  solution  of  spherical  triangles,  per- 
mutations and  combinations,  determinants,  systems  of  co- 
ordinates, loci,  straight  line,  transformation,  equations 
of  the  conies,  limits,  areas  and  limits  of  sums,  differentia- 
tion and  integration  of  elementary  forms,  probabilities. 
Five  hours  a  week.  Preparation,  course  I. 
Course  III.     Analytic  geometry  and  infinitesimal  analysis 

Sophomore,  first  semester 
Properties  of  the  conies,  equation  of  2d  degree,  higher  plane 
curves,  co-ordinates  in  space,  point,  plane,  straight  line, 
quadric  surfaces,  review  of  nature  of  differentiation  and  in- 
tegration, elementary  forms,  geometric  applications,  suc- 
cessive derivatives,  expansion  of  functions,  indetermin- 
ate forms,  rates,  partial  derivatives,  maxima  and  minima, 
change  of  variable,  applications  to  analytic  geometry.  Five 
hours  a  week.  Preparation,  course  II. 
Course  IV.     Differential  and  integral  calculus  Sophomore,  second  semester 

Applications  continued,  rational  fractions,  rationalization, 
formulae  of  reduction,  multiple  integration,  various  sys- 
tems of  co-ordinates,  approximate  integration,  some  differ- 
ential equations  of  mechanics,  least  squares.  Five  hours 
a  week.      Preparation,   course  III. 

COURSES  IN   MECHANICS 

Course  I.     Statics  and  mechanics  of  materials  Junior,  first  semester 

Mathematical  conditions  of  equilibrium,  frames,  theory  of 
elasticity,  design  for  beams,  shafts,  boiler  plates,  etc.  Five 
hours  a  week.     Preparation,  mathematics  IV,  and  physics. 
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Course  II.     Kinetics  and  hydraulics  Junior,  second  semester 

Motion  of  rig-id  bodies;  numerous  problems  in  work,  power, 
energy,  friction  and  hydraulics.  Five  hours  per  week. 
Preparation,  course  I. 

COURSES  IN  POWER  AND  PRIME  MOVERS 

Course  I.  Senior,  first  semester 

Estimation   of  power   to   be   developed   at  a   power   site.      Dams. 
Riparian  rights.     Number  and  type  of  units  to  install.     Speed 
control.      Power    houses.      Appendages.      Transmission.      Lec- 
tures and  recitations.     Five  hours  a  week.     Preparation,   course  II., 
Mechanics. 

Course  II.  Senior,  second  semester 

Properties  of  gases.  Steam  engine.  Gas  engine.  Steam  and  gas 
turbines.  Power  plants.  Pumping.  Lectures  and  recitations. 
Three  hours  a  week.     Preparation,  course  II.,  Mechanics. 

COURSES  IN  MECHANICAL  ENGINEERING 

Course  XVIII.     Steam  engine  Junior,  second  semester.     36  hours 

Mechanics  of  the  steam  engine.  Work  in  cylinder;  effect  of 
reciprocating  parts;  steam  distribution.  Mechanism  of 
steam  engines.  A  study  of  the  details  of  modern  steam 
engines.  Valve  and  valve  gears.  A  study  of  the  slide 
valve,  link  motions  and  other  reversing  gear;  automatic 
cut-off  gears  and  the  Zeuner  diagram.  The  steam  engine 
indicator.  Principles  and  operation  of  the  instruments,  in- 
dicator rigging;  indicator  cards,  compounding.  Prepara- 
tion, course  II ,  Mechanics.     Two  hours  a  week. 

Course  XXV.     Strength  of  materials..  Junior,   first  semester.      72   hours 

Laboratory    work    investigating    the    strength    and    physical 
qualities     of    iron,     steel,     brass,     copper,     belting,     chains, 
beams,   brick  and  stone.      Preparation,   course   II,   Mechanics. 
Four  hours  a  week. 

Course  XXVI.     Steam  laboratory.  Junior,   second  semester.     72   hours 

Exercises  in  valve  setting,  indicator  practice,  calibratin  of 
steam  gauges,  efficiency  of.  screws  and  hoists.  Preparation, 
course  XVIII.     Four  hours  a  week. 

Course  XXXI.     Mechanical  laboratory  Senior,  second  semester.     72  hours 

Hydraulic  measurements.  Calibration  of  weirs,  nozzles, 
meters  and  other  hydraulic  apparatus;  calorimetry ;  tests  ot 
pumps,  engines  and  boilers.  Open  to  students  who  have 
completed  course  XXVI.     Four  hours  a  week. 

COURSES    IN    METALLURGY 

Course  I.     Assaying  Freshman,  second  semester 

Determination   of   values   of   the   ores.      Lectures     recitations 

and   laboratory   work.      Open   to   those   who   take   course   I. 

chemistry,  and  have  completed  course  I.   mineralogy. 

Twelve  hours  a  week. 
Course  II.     Ore  testing  Senior,  first  semester 

Determination    of    methods    of    ore     treatment.       Lectures    and 

practical  work.     Open  to  those  who  have  completed  course 

I.   and  mining   course  V. 

Ten  hours  a  v/eek 

Course  III.     General  metallurgy  and  metallurgy  of  iron 

Sophomore,  first  semester 
Including  the  subjects   of  combustion,   fuels,   refractory  ma- 
terial and  furnaces.  Lectures  and  recitations  on  metallurgy 
of  iron.     Open  to  those  who  have  completed  course  I. 
Three  hours  a  week. 
Course  IV.     Metallurgy  of  wrought  iron  and  steel    Sophomore,  second  semester 
Lectures    and  ^recitations.      Open    to    those    who    have    com- 
pleted course  III. 
Three  hours  a  week 
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Course  V.     Metallurgy  of  the  precious  metals  Junior,  first  semester 

Gold,   silver  and    platinum.      Lectures  and   recitations.      Open 

to  those  who  have  completed  course  IV.     Four  hours  a  week. 

Course  VI.     Metallurgy  of  the  base  metals  Junior,  second  semester 

Associated  with  precious  metals,  including-  lead,  copper,  etc. 
Lectures   and   recitations.      Open    to   those   who   have   com- 
pleted course  V.     Pour  hours  a  week. 
Course  VII.     Electro-metallurgy  Senior,   second  semester 

Lectures  and  recitations.     Open  to  those  who  have  completed 
course  VI.     Three  hours  a  week. 
Course  VIII.     Field  ivork  in  metallurgy  Junior,  first  semester 

Conference  and  reports.     Last  four  weeks  of  semester.     Open 
to  those  who  have  completed  course  VI.     Last  four  weeks  of 
semester. 
Course  IX.     Designs  and  specifications  Senior,   second  semester 

Supplementing-  thesis.      Eight  hours  a  week. 

COURSES   IN   MINING 

Course  I.     Explosives,  blasting,  air  compressors  and  quarrying 

Sophomore,  second  semester 
Four  hours  a  week. 
Coxcrse  II.     Mining  Junior,  first  and  second  semesters 

Mode  of  occurrence  of  ore  bodies;  prospecting,  shaft-sinking, 
tunneling,  drifting,   stoping,   timbering.     Methods  of  metal 
mining.     Methods  of  coal  mining.     Hydraulic  mining.     Open 
to  those  who  have  completed  course  I.     Five  hours  a  week. 
Course  III.     Field  Work  Junior,  second  semester 

Practice  in  mine  surveying  and  field  geology.  Study  of  mining 
operations  and  mine  equipment  in  a  representative  mining 
district  selected  by  the  department  each  year.  Open  to  those 
who  have  completed  courses  I,  II.  Last  four  weeks  of  the 
semester. 
Course  IV.     Mining  and  mining  engineering 

Senior,  first  and  second  semester 
Mine  management.  The  examination  of  a  mining  property. 
Sampling  ore  reserves,  etc.  Mine  accounts.  Mine  acci- 
dents. Mining  law.  Mining  machinery,  underground  trans- 
portation, hoisting,  pumping  and  ventilation.  Electricity 
applied  to  mining.  Open  to  those  who  have  completed 
course  III.  Five  hours  a  week. 
Course  V.     Ore  dressing  Junior,  first  semester 

Mechanical    preparation    of    ore    for    the    market,    for    metal- 
lurgical treatment,  etc.     Four  hours  a  week. 
Course  VI.     Designs  and  specifications  Senior,  second  semester 

Designs  of  mine  cars,  skips,  head-frames,   etc.,   in  connection 
with    thesis    work.       Open    to    those    who    have    completed 
senior  I.     Eight  hours  a  week. 
Course  VII.     Plane  surveying  Sophomore,  second  semester 

Computation,    platting,    with    special    reference    to    mine    sur- 
veying.    Three  times  a  week.     Open  to  those  who  have  com- 
pleted Mathematics,  courses  I.  and  II. 
Course  VIII.     Field  work  Junior 

Practice    in    plane    surveying    during    the    month    of    August, 
with   special   reference   to   mine   surveying.      Open   to   those 
who  have  completed  course  VII. 
Course  IX.     Mine  surveying  Junior,   second  semester 

Computations,  methods,  etc.     Open  to  those  who  have  taken 
courses  VII.  and  VIII.     Three  times  a  week. 
Course  X.     Mine  mapping  Junior,  first  semester 

Four   hours    a   -week. 

COURSE   IN   PHYSICS 

Course  I.     General  physics  Sophomore,  first  and  second  semesters 

Recitations  and  experimental  lectures.     Four  hours  a  week. 
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SENIORS— 19 


Bassett,  R.  H.,  Minneapolis. 
Cowin,  James,  Minneapolis. 
Gillan,   S.  L.,  Minneapolis. 
Jackson,  Charles  P.,  Minneapolis. 
McCreery,    Arthur,    Northfield. 
McRae,  Randolph  J.,  Duluth. 
Malcolmson,   G.   E.,   Minneapolis. 
Noehl,  B.  F.,  Kasson. 
Oberg,    Anton    C,    Watertown. 
Olund,  H.  E.  St.  Paul. 


Parker,  Walter  H.,  Stillwater. 
Parks,  Edgar  K.,  St.  Paul. 
Probst,   E.  A.,  Minneapolis. 
Roed,   Olaf,    Minneapolis. 
Smith,  Edgar  W.,  Minneapolis. 
Steele,  Charles  W,  Minneapolis. 
Swenson,  Karl  P.,  Minneapolis. 
Wiest,    M.    A.,    New   Rome. 
Ziesemer,  Harry  M.,  Fergus  Falls. 


JUNIORS— 20 


Bischoff,   Harry,   St.   Paul. 
Boyle,   Patrick  J.,   Brainerd. 
Crowley,  Jay,  Stillwater. 
Cullyford,   James  A.,   Duluth. 
Dahl,    C.    F.,    St.   Hilaire. 
Deichen,  William  A.,  St.  Paul. 
Farnam,    F.    C,    Minneapolis. 
Fuglie,  A.  E.,  Ashby. 
Goodwin,   W.   R.,   Minneapolis. 
Grimes,  John  Alden,  Minneapoli 


Hoaas,  Ole  G.,  Mcintosh. 
Hanks,  I.  B.,  Minneapolis. 
Kennedy,  J.  J.,  St.  Paul. 
Knickerbocker,   Arthur,   Staples. 
Locke,  Alfred,  Minneapolis. 
Olmstead,    John   S.,    St.    Paul. 
Parkhill,  Walter,  Pelican  Rapids. 
Peterson,    Joseph    S.,    Minneota. 
Strong,  John  L.,  St.  Paul. 
Tyler,  Adin  P.,  Minneapolis. 


SOPHOMORES— 2  4 


Channon,    William,    Minneapolis. 
Cole,  Willard,  Libson,  N.  D. 
Conkey,  Charles  R.,  Minneapolis. 
Flanner,   Edwin  T.,   Minneapolis. 
Fritzberg,  Ernest  A.,   Biwabik. 
Gavin,   Lawrence  F.,   Staples. 
Grant,    Roy    C,    Duluth. 
Grybla,   Eugene,   Minneapolis. 
Halladay,    F.    C,    Brainerd. 
Hoyt,  Samuel,  Minneapolis. 
Kennedy,  Thomas,  St.  James. 
Moir,  Arthur  D..  Minneapolis. 


Moody,  R.  G.,  Minneapolis. 
Mowatt,  William  F.,  Delano. 
Newell,  John  R.,  Shakopee. 
Rood,  Lynn,   St.   Paul. 
Santo,    Julius   H,    Janesville. 
Snyder,  S.  O.,  St.  Paul. 
Swanson,  Axel,  Monticello. 
Swartz,   Samuel  G.,   St.   Paul. 
Taylor,  Harold,  Minneapolis. 
Wharton,  N.  Earl,  Ashland,  Wis. 
Williams,  Homer  A.,  Minneapolis. 
Wood,  Sheldon  V.,  Minneapolis. 


FRESHMEN— 7  5 


Bailey,   Paul,  Minneapolis. 
Barrett,  Joe  D.,  Hutchinson. 
Bills,    Eugene    L.,    Minneapolis. 
Bouzer,  Clarence,  Monticello. 
Buck,  Roland  C,  Minneapolis. 
Burgess,   Robert  J.,  Jr.,   Minneapolis. 
Canning,  Harry  W.,  Minneapolis. 
Chesley,   J.   G.,   Minneapolis. 
Carson,   Clarke  J.,   Glenwood. 
Clark,    Edward   K.,    Minneapolis. 
Cobb,    R.    J.,    Minneapolis. 
Devereux,    Lawrence,    Minneapolis. 
Dickinson,   Roy   E.,   Minneapolis. 
Dickinson,  Wallace,  Minneapolis. 


Duncan,  Kenneth  J.,  Fergus  Falls. 
Dunn,   James,   Minneapolis. 
Elliot,    Jay   R.,    Minneapolis. 
Farnam,  Henry  E.,  Minneapolis. 
Fixen,  Victor  L.,  Minneapolis. 
Frisch,  Frank  P.,  Grogan. 
Giltinan,  George  M.,  St.  Paul. 
Goodrich,  Norman  P.,  Minneapolis. 
Graves,   Arthur  R.,   Minneapolis. 
Harmon,   Benjamin  G.,   St.   Paul. 
Harrington,   Clifford  A.,    Hutchinson. 
Heath,  Clarence  L.,  Janesville. 
Heidel,  Charles  S.,  Minneapolis. 
Herring,   William  E.,  Easton. 
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Hill,   Arthur   S.,    Minneapolis. 
Hoagland,  Edwin  W.,  Minneapolis. 
Hognason,  Frank  G.  B.,  Minneota. 
Holler,  Fred  W.,  St.  Paul. 
Holman,  Charles  F.,  Minneapolis 
Hyatt,  Frank  JL.,  Minneapolis. 
Jacobsen,  Harry,  Fergus  Falls. 
Johnson,  Algot  F.,   Cannon   Falls. 
Johnson,  Milford,  Albert  Lea. 
Jones,    L.    R.,    Minneapolis. 
Jones,  Philo  Ernest,  Red  Wing. 
Kearney,   George   S.,  Minneapolis. 
Kennedy,  Arthur  T.,  Duluth. 
Kleinschmidt,  Clarence,  St.  Paul. 
Larson,  Clarence  L.,  Waseca. 
Leonard,   Forest   M.,   Minneapolis. 
Loudon,  George  S.,  Minneapolis. 
Loyhed,  Tom,  Faribault. 
McKenzie,    James    R.,    Adrian. 
McMillan,   Howard,   Minneapolis. 
Merrill,    F.    B.,    Stillwater. 
Meyer,  William,   Minneapolis. 
Mihleisen,  Fred  R.,   Minneapolis. 
Minder,  Paul  L.,   St.  James. 


Miner,   Robert,    Excelsior. 
Oppel,  Arthur  F.,  Fulda. 
Ostrand,  Peter  M.,  Minneapolis. 
Pattee,    Gordon   J.,    Minneapolis. 
Peck,  Frank  W.,  Minneapolis. 
Pershon,  Erick,  Young  America. 
Quade,  Edward  H.,  Janesville,  Minn. 
Rand,   H.,   Minneapolis. 
Serum,  Philip  C,  Jackson. 
Sherburne,  Arthur,  Minneapolis. 
Shields,  Lytton  J.,  St.  Paul. 
Simpson,  William  F.,  Minneapolis. 
Smith,  Charles  C,  St.  Paul. 
Stanley,   Ward   A.,   Hot   Springs,   S.    D 
Stewart,    Gordon,    Monticello. 
Strane,  Archie,   St.  Paul. 
Sundness,  Odin  A.,  Fergus  Falls. 
Tainer,    H.    M.,    Winthrop. 
Thomas,  Clarence  J.,  Minneapolis. 
Turner,   H.    Milton,    Crookston. 
Waldon,   Clarence,   Minneapolis. 
Wilkinson,  Clarence,   Minneapolis. 
Wingate,  John  F.,   Minneapolis. 


The  University  Catalogues  are  published  by  authority  of  the  Board  of 
Regents,  as  a  regular  series  of  Bulletins.  The  number  issued  each  year 
varies  from  twelve  to  fourteen.  Bulletins  will  be  sent  gratuitously,  postage 
paid  to  all  persons  who  apply  for  them.  In  calling  for  bulletins,  please 
state  department  of  the  University  concerning  which  you  desire  informa- 
tion. The  full  catalogue  will  be  sent  only  upon  receipt  of  ten  cents  to 
pay  postage.     Address, 

THE  REGISTRAR, 

The  University  of  Minnesota, 

Minneapolis,  Minnesota. 
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The  University  catalogues  are  published  by  authority  of  the  Board  of 
Regents,  as  a  regular  series  of  bulletins.  One  bulletin  for  each  college 
is  published  every  year,  and  in  addition  a  bulletin  of  general  information 
outlining  the  entrance  requirements  of  all  colleges  of  the  University,  and 
embodying  such  items  as  University  equipment,  organizations  and  publi- 
cations, expenses  of  students,  loan  and  trust  funds,  scholarships,  prizes,  etc. 
Bulletins  will  be  sent  gratuitously,  postage  paid,  to  all  persons  who  apply 
for  them.  In  calling  for  bulletins,  please  state  the  college  or  school  of 
the  University  concerning  which  information  is  desired.    Address, 

THE  REGISTRAR, 

The  University  of  Minnesota, 

Minneapolis,  Minnesota. 


CALENDAR  FOR  J  908-1909 


1908 


1909 


MAY 


S.    M.    T.    W.   T.    F.     S. 


1       2 

8      9 

15     16 


3      4      5      6      7 

10  11     12     13     14 

17  18    19    20    21     22    23 

24  25    26    27    2S    29  30 

31  


JUNE 


..  12      3      4      5      6 

7  8    9  10  11    12    13 

14  15     16     17     18     19    20 

21  22    23    24    25    26    27 

28    29    30 


SEPTEMBER 

..     ..       12      3  4  5 

6     7      8      9    10  11  12 

13     14    15    16     17  18  19 

20    21     22    23    24  25  26 

27    28    29    30 

OCTOBER 

1  2  3 

*4     "s      6     *7      8  9  10 

11     12     13     14     15  16  17 

18     19    20    21     22  23  24 

25    26    27    28    29  30  31 


NOVEMBER 

1 

8 
15 
22 
?9 

2 

9 

16 

23 

30 

3      4      5      6      7 
10     11     12     13     14 
17     18     19    20    21 
24    25  26  27  28 

DECEMBER 

*6 

13 
20 
27 

7 
14 
21 
28 

12      3      4      5 

8      9     10     11     12 

15     16     17     18   19 

22    23    24    25    26 

29    30    31     ..     .. 

JANUARY 


S.    M.    T.    W.   T.    F.     S. 


3      4     5     6      7      8  9 

10  11     12    13     14    15  16 

17  18    19    20    21    22  23 

24  25    26    27    28    29  30 
31     

FEBRUARY 

~7.       1      2      3      4      5  6~~ 

7      8      9    10    11    12  13 

14     15     16     17     18     19  20 

21   22  23    24    25    26  27 

28 

MARCH 

..       12      3      4      5  6 

7      8      9     10     11     12  13 

14    15     16     17     18    19  20 

21     22    23    24    25    25  27 

28    29    30    31     

~~APRIL 

12  3 

"A     "S     "6      7      8     9  10 

11  12    13     14    15     16  17 

18  19    20    21     22    23  24 

25  26    27    28    29    30  . . 


MAY 


1 

2  3  4      5      6      7      8 

9  10  11     12     13     14     15 

16  17  18     19    20    21     22 

23  24  25    26    27    28    29 

30  31 


JUNE 


..  ..  12  3      4      5 

6  7  8     9  10  11    12 

13  14  15     16  17     18     19 

20  21  22    23  24    25    26 

27  28  29    30 


University  Calendar 

1907-1908 


THE    UNIVERSITY    YEAR 

The  University  year  covers  a  period  of  thitry-eight  weeks  beginning 
on  the  second  Tuesday  in  September.  Commencement  day  is  always  the 
second  Thursday  in  June. 


FEBRUARY 


APRIL 
MAY 


JUNE 


SUNDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 


FRIDAY 


SEPTEMBER 


OCTOBPJR 


NOVEMBER 
DECEMBER 


JANUARY 


FEBRUARY 


APRIL 


4    T  Second  semester  begins — classes  called  for  regular 
work 

12  W  Lincoln's  birthday — legal  holiday 

22     S  Washington's  birthday — legal   holiday 

17    F  Good  Friday.     Recess  two  days 

2  Th  Regular  meeting  Board  of  Regents 

25  M  Senior  examinations  begin 

30     S  Decoration  Day — legal  holiday 

1   M  Semester  examinations  begin 

6     S  Semester  examinations  close 


COMMENCEMENT    WEEK,    1908 


June 
June 
June 
June 


10 


June   11 
June   12 


15    T 


1 

Th 

5 

M 

26 

T 

7 

M 

8 

T 

19 

S 

5 

T 

23 

S 

30 

s 

2 

T 

12 

F 

22 

M 

5 

M 

9 

F 

Baccalaureate   service 

Senior  class  exercises 

Phi  Beta  Kappa,  address.     Senior  promenade 

Alumni  Day.     Regular  meeting  Board  of  Regents 

Commencement     Day.       The     thirty-sixth     annual 

commencemen  t 
Summer  vacation  begins 

1908-1909 

Entrance  examinations,  condition  examinations 
and  registration 

Classes  called  for  regular  work.  Twenty-first  an- 
nual   session 

Regular  meeting  Board  of  Regents 

Regular  meeting  University  Council 

Thanksgiving  Day.     Recess  three  days 

Regular  meeting  University  Council 

Annual  meeting  Board  of  Regents 

Holiday  recess  begins    (no  classes) 

Work  resumed  in  all  departments 

Semester  examinations  begin 

Semester   examinations   close 

Second  semester  begins — classes  called  for  regu- 
lar work 

Lincoln's    birthday — legal    holiday 

Washington's  birthday — legal  holiday 

Regular  meeting  University  Council 

Good  Friday — Recess  two  days 
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MAY 


.1 1 '  N  E 


6  Th  Regular  meeting  Board  of  Regents 
24  M  Senior   examinations   begin 

31   M  Decoration  Day — legal  holidaj 

1    T  Semester    examinations    begin 

5     S  Semester   examinations   close 

7  M  Regular  meeting  University  Council 


COMMENCEMENT    WEEK,    1909 


SUNDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 

FRIDAY 


June  6  Baccalaureate  service 

June  7  Senior    class    exercises 

June  S  Sigma  Xi   address.      Senior  promenade 

June  9  Alumni  Day.     Regular  meeting  Board  of  Regents 

June  10  Commencement   Day.      The    thirty-seventh   annual 

commencement 

June  11  Summer  vacation  begins 


PROGRAM— ENTRANCE    EXAMINATIONS 


MONDAY, 


TUESDAY, 


September 


A.  M. 


2    P.  M. 


September     8,   9  A.  M. 


WEDNESDAY,     September 


THURSDAY,       September  10, 


FRIDAY, 


September  11, 


2   P.  M. 


A.  M. 
P.  M. 


A.  M. 

P.  M. 
A.  M. 

P.  M. 


3   Botany 
3   Zoology 

1  Astronomy 

3  Geology 

2  American   Government 
2   Political    Economy 

2  History 

5  Physics 

4  Chemistry 

3  Physiography 
1   English 

1   German 

1   French 

1   Latin 

1   Scandinavian 

6  Elementary  Algebra 

3   Commercial    Geography 
6   Higher   Algebra 
6   Plane    Geometry 
6   Solid    Geometry 


1   Folwell  Hall,   2   Library  Building,  3  Pillsbury  Hall,  4  Chemical  Labora- 
tory, 5  Physics  Build-ing,  6  Mining  Building. 

PROGRAM— SUPPLEMENTARY    EXAMINATIONS 


TUESDAY,  Sept.     8,  9 :00-12  :00  Mathematics  and  Mechanics 

2:00-5.00  Mining  Engineering  Subjects 

WEDNESDAY,         Sept.      9,9:00-12:00  Chemistry 

2  :00-5  :00  Drawing  and  Descriptive  Geometry 
Mechanical  Engineering  subjects 

THURSDAY,  Sept.   10,  9  :00-12  :00  Metallurgical  subjects 

2  :00-5  :00  Physics 

FRIDAY,  Sept.   11,9  :00-12  :00  Electrical  Engineering  subjects 

2  :00-5  :00  Geology  and  Mineralogy 


The  University 


The  University  of  Minnesota  comprises  the  following  named   schools,   col- 
leges and  departments : 

The  College  of  Science,  Literature  and  the  Arts 

The  College  of  Engineering  and  the  Mechanic  Arts 

The  Department  of  Agriculture,  including — 

The  College  of  Agriculture 

The  School  of  Agriculture 

Short  Course  for  Farmers 

The  Dairy  School 

The  Crookston  School  of  Agriculture 
The  College  of  Law 
The  College  of  Medicine  and  Surgery 
The  College  of  Homeopathic  Medicine  and  Surgery 
The  College  of  Dentistry 
The  College  of  Pharmacy 
The  School  of  Mines 

The  School  of  Analytical  and  Applied  Chemistry 
The  College  of  Education 
The  Graduate  School 

The  Regents  of  the  University  have  entrusted  to  their  charge : 
The  Experiment  Stations,  including — 

The  Main  Station  at  St.  Anthony  Park 

The  Sub-Station  at  Crookston 

The  Sub-Station  at  Grand  Rapids 
The  Geological  and  Natural  History  Survey 


Bulletins  of  these  schools,  colleges  and  departments  may  be  obtained  upon 
application  to  the  University  Registrar. 
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The  Board  of  Regents 


CYRUS    NORTHROP,   LL.D.,   Minneapolis       ....      Ex-OMcio 
The   President   of  the   University 

The  HON.  JOHN  LIND,  Minneapolis 1914 

The    President  of  the   Board 

The  HON.  JOHN  A.  JOHNSON,  St.  Peter      ....      Ex-OMcio 
The  Governor  of  the  State 

The  HON.  JOHN   W.   OLSEN,   Albert   Lea       ....      Ex-OMcio 
The  State  Superintendent  of  Puhlic  Instruction 

The  HON.  THOMAS  WILSON,  St.  Paui 1909 

The  HON.  A.  E.  RICE,  Willmar            1909 

The  HON.  B.  F.  NELSON,  Minneapolis 1910 

The  HON.  DANIEL  R.  NOYES,  St.  Paul 1910 

The  HON.  PIERCE  BUTLER,  St.   Paul       .        .        .        .        .  1910 

The  HON.  S.  M.  OWEN,  Minneapolis 1913 

The  HON.  W.  J.   MAYO,  Rochester     .......  1913 

The  HON.  HENRY  B.  HOVLAND,  Duluth     .             ....  1914 


C.  D.  DECKER,  Minneapolis, 

Secretary  of  the  Board 


Executive  Officers 


THE  UNIVERSITY 


Cyrus  Northrop,  LL.  D.,  President 

Ernest  B.  Pierce,  B.  A.,  Registrar 

James  T.  Gerould,  B.  A.,  Librarian 

C.  D.  Decker,  Purchasing  Agent 

J.  D.  Bren,  Cashier 

THE   COLLEGES 

John  F.  Downey,  M.A.,  C.E.,  Dean  of  the  College  of  Science,  Literature, 
and  the  Arts 

Frederick  S.  Jones,  M.A.,  Dean  of  the  College  of  Engineering  and  the 
Mechanic  Arts 

Eugene  W.  Randall,  Dean  and  Director  of  the  Department  of  Agricul- 
ture 

William  S.  Pattee,  LL.  D.,  Dean  of  the  College  of  Law 

Frank  Fairchild  Wesbrook,  M.A.,  M.D.,  CM.,  Dean  of  the  College  of 
Medicine  and  Surgery 

Eugene  L.  Mann,  B.A.,  M.D.,  Dean  of  the  College  of  Homeopathic  Med- 
icine and  Surgery 

Alfred  Owre,  D.M.D.,  M.D.,  Dean  of  the  College  of  Dentistry 

Frederick  J.  Wulling,  Phm.D.,  LL.M.,  Dean  of  the  College  of  Pharmacy 

William  R.  Appleby,  M.A.,  Dean  of  the  School  of  Mines 

George  B.  Frankforter,  Ph.D.,  Dean  of  the  School  of  Chemistry 

George  F.  James,  Ph.D.,  Dean  of  the  School  of  Education 

Henry  T.  Eddy,  C.E.,  Ph.D.,  LL.D.,  Dean  of  the  Graduate  School 


Ada  L.  Comstock,  M.A.,  Dean  of  Women 
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The   University  Council 


At  the  regular  meeting  of  the  Board  of  Regents  of  the  University, 
May  31st,  1905,  a  University  Council  was  established  according  to  the 
following  plan  : 

I.  The  name  of  the  body  shall  be  The  University  Council.  It  shall 
consist  of  the  President  of  the  University,  the  Deans  of  the  various  col- 
leges and  schools,  one  elected  representative  from  each  college  or  school 
for  each  400  students  or  major  fraction  thereof,  and  one  representative  of 
the   general    alumni    association. 

II.  The  elected  members  shall  serve  for  a  period  of  one  year.  They 
shall  be  chosen  from  the  various  faculties  at  the  time  of  the  selection  of 
standing  committees.  The  representative  of  the  general  alumni  associ- 
ation shall  be  chosen  by  that  body  at  its  annual  meeting  from  among  the 
alumni  who  are  not  members  of  the  University. 

III.  The  Council  shall  be  authorized  to — 

a)  Appoint  the  following  committees  or  the  faculty  representation 
thereon : 

The  University  auditing   committee 

The  University  press    committee 

The  committee  on  athletics 

The  committee    on    University    relations    to    other    institutions    of 

higher    learning 
The  committee  on  health  and   sanitation 

The  committee  on  commencement  and  other  University  functions 
The  committee  on  catalogue,  programs  and  courses  of  study 
The  committee  on  student  entertainments  and  social  affairs 
And  such  other  committees  as  the  general  University  interests  may 

require 

b)  Receive  reports  from  such  committees  and  to  make  such  recom- 
mendations as  may  be  required. 

c)  Consider  and  act  upon  any  matter  of  general  University  interest 
beyond  the  province  of  a  single  faculty  which  may  be  referred  to  it  by 
the  President  of  the  University  or  any  faculty. 

IV.  The  Council  shall  hold  stated  meetings  upon  the  first  Monday  of 
October,  December,  April  and  June,  and  such  other  meetings  as  the  Pres- 
ident of  the  University  may  call. 
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Representatives  to  the  Council 


The    University 

President  Cyrus  Northrop 

The  College  of  Science,  Literature  and  the  Arts 
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ADMISSION 

Examinations  for  admission  will  be  held  at  the  beginning  of  the 
year.     See  calendar  and  program  of  examinations. 

All  candidates  for  admission  must  take  entrance  examinations  in 
Algebra  and  Geometry  to  the  extent  indicated  in  syllabi,  pages  15  and  16. 
These  examinations  will  be  held  in  Room  23,  School  of  Mines  Building. 

No  student  will  be  registered  for  first  semester's  work  after  Sept- 
tember  26th,  1908,  or  for  second  semester's  work  after  February  13th, 
1909. 

All  applicants  should  present  themselves  to  the  registrar  who  will 
furnish  them  with  application  blanks  and  directions  covering  exam- 
inations and  registration. 

Women  will  not  be  admitted  to  any  course  offered  in  the  School  of 
Mines. 


GENERAL   REGULATIONS   GOVERNING   ADMISSION 

I.  Students  will  be  admitted  to  the  freshman  class  on  passing  the  regular 
entrance  examinations. 

[I.  Xo  student  will  be  admitted  if  conditioned  in  more  than  three  half- 
year  subjects,  or  their  equivalent.  No  conditions,  however,  in  en- 
trance mathematics  shall  be  allowed  except  upon  special  permission 
of  the  Department  of  Mathematics. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be  admitted  with- 

out examination,  except  in  Mathematics,  provided — 

(1)  That  the  school  maintain  a  full  four-year  course  of  high  school 
work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's  cer- 
tificate showing  the  satisfactory  completion  of  all  the  studies  required 
for  admission  to  the  desired  University  course. 

IV.  Graduates  of  Minnesota  State  high  schools  who  are  deficient  in  not 

more  than  three  half-year  subjects  or  their  equivalent,  may  be  ex- 
cused from  entrance  examinations  in  such  subjects  as  the  enrollment 
committee  may  decide  upon ;  such  candidates  should  present  them- 
selves to  the  committee  not  later  than  Tuesday  of  examination  week. 

V.  Graduates    of   Minnesota    State   high    schools   whose   principal's    cer- 

tificate shows  them  to  be  deficient  in  more  than  three  half-year  sub- 
jects or  their  equivalent,  even  though  they  have  made  such  additional 
preparation  as  they  deem  necessary,  must  take,  nevertheless,  the 
regular  entrance  examination  in  alb  subjects,  as  provided  in  sections 
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I.  and  II.,  unless  excused  by  vote  of  the  faculty;  and  persons  wish- 
ing to  present  reasons  for  such  excuse  should  report  to  the  en- 
rollment committee  not  later  than  Tuesday  of  examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal  schools  will 

be  admitted  upon  the  same  terms  as  graduates  of  State  high 
schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of  the 
State  High  School  Board,  but  requiring  for  graduation  a  four-years' 
course,  exclusive  of  the  common  school  branches,  conforming  essen- 
tially in  distribution  of  time  to  the  entrance  requirements  of  at  least 
one  of  the  University  courses,  will,  upon  application,  be  inspected  by 
a  committee,  and,  after  favorable  recommendation,  may  be  accredited 
by  the  faculty  in  all  respects  as  are  the  State  high  schools,  provided — 

(1)  That  the  school  be  open  to  inspection  at  any  time  by  the  Uni- 
versity : 

(2)  That  it  take  such  supplementary  examinations  as  may  be  pre- 
scribed from  time  to  time. 

VIII.  Graduates  from  schools  in  other  states,  whose  diplomas  admit  to 
reputable  colleges  in  the  state  in  which  the  school  is  located,  will 
be  received  subject  to  the  regulations  that  apply  to  graduates  of 
Minnesota  State  high  schools. 

IX.  Applicants  from  schools  not  coming  within  any  of  the  above  classes 

must  take  the  regular  entrance  examinations  or  present  State  High 
School  Board  certificates,  and  take  examinations  in  entrance  Mathe- 
matics. * 

In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to  take 
supplementary  examinations  if  he  does-  not  sustain  himself  creditably  in  his 
course. 

The  enrollment  committee  will  meet  every  day  during  the  week  com- 
mencing September  7th,  in  School  of  Mines  Building,  room  25,  at  9 
o'clock,  a.  m. 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FRESHMAN  CLASS 

N.B. — Time  element,  as  indicated  zvith  each  subject,  is  essential: — 

English,  four  years,  including : 

(a)   Classics      (b)   Principles  of  composition 
(c)   Practice  in  written  expression 
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Algebra,  elementary,  one  year 
Algebra,  higher,  one-half  year 
Geometry,  plane,  one  year 
Geometry,  solid,  one-half  year 

In  addition  to  the  above  named  required  subjects,  for  which  no  substi- 
tutes will  be  accepted,  the  student  shall  present  evidence  of  having  com- 
pleted work  in  any  of  the  following  subjects,  entitling  him  to  eight  year- 
credits: 

Latin,  four  years 

Grammar,  one  year 

Caesar,  four  books,  one  year 

Cicero,  six  orations,  one  year 

Virgil,  six  books,  one  year 
Greek,  two  years 

Grammar,  one  year 

Anabasis,  four  books,  one  year 
German,  two  years 

Grammar,  one  year 

Literature,  one  year 
French,  two  years 

Grammar,  one  year 

Literature,  one  year 
Spanish,   two   years 

Grammar,  one  year 

Literature,  one  year 
Swedish,  Danish-N orwegian,  Icelandic,  two  years 

Grammar,  one  year 

Literature,  one  year 
History 

Ancient  to  Charlemagne,  one  year 

Modern  from  Charlemagne,  one  year 

England,  one  half  year 

Senior  American,  one  half  year 
American  Government,  one  half  year 
Political  Economy,  one  half  year 
Physics,  one  year 
Chemistry,  one  year 
Botany,  one  half  or  one  year 
Zoology,  one  half  or  one  year 
Astronomy,  one  half  year 
Geology,  one  half  year 
Physiography,  one  half  year 

Commercial  History  and  Commercial  Law,  one  year. 
Freehand  Drawing,  one  year 
Mechanical  Drawing,  one  year 
Book-keeping,  one  half  year 
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Syllabi 


The  following  statements  indicate,  in  a  general  way,  the  ground  ex- 
pected to  be  covered  in  the  study  of  the  various  subjects  accepted  for 
admission : 
English   (four  years) 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on 
the  part  of  preparatory  schools,  the  entrance  requirement  in  English 
is  outlined  below  somewhat  in  detail.  Where  texts  are  mentioned  they 
are  merely  suggestive  and  not  arbitrary.  Equivalents  will  be  accepted 
in  lieu  of  any  of  the  texts  mentioned.  The  entrance  requirement  in 
English  covers  four  years  of  the  high  school  course,  and  not  less  than 
four  hours  a  week  should  be  devoted  to  the  subject.  The  headings  un- 
der which  instruction  will  naturally  fall  are : 

(a)  English  Classics 

(b)  The  Principles   of  Rhetoric 

(c)  Practice   in    Written    Expression 

(a)  English  classics  'should  include  a  critical  reading,  in  class,  of 
English  masterpieces.  The  following  are  suggested  as  well 
adapted  for  such  study:  Shakespeare's  "Macbeth,"  Milton's  "Para- 
dise Lost,"  books  one  and  two;  Burke's  "Conciliation  with  Amer- 
ica" ;  Carlyle's  essay  on  "Burns."  In  the  study  of  these  works  the 
student  should  come  to  know  the  leading  facts  connected  with 
the  author  and  his  time;  he  should  become  familiar  with  the 
subject-matter  of  the  work ;  thoroughly  at  home  with  the  story,  and 
have  a  clear  idea  of  the  form  and  structure  of  the  work  as  a  whole. 

A  less  critical  knowledge  of  other  standard  or  classic  works,  which 
may  perhaps  be  read  by  the  student  at  home,  with  written  reports 
and  brief  oral  discussion  in  class,  is  desirable.  The  following 
works  are  noted  as  indicative  of  the  minimum  amount  of  work 
expected :  at  least  two  of  Shakespeare's  plays,  beside  the  one  read 
in  class,  one  of  Irving's  works,  one  of  Hawthorne's  novels,  one  of 
Stevenson's  novels,  and  one  of  Webster's  orations. 

(b)  The  work  in  the  Principles  of  Composition  should  include  the 
principals  and  technical  terms  of  ordinary  texts  upon  the  subjects, 
whether  acquired  by  direct  study  of  such  texts  or  mainly  by  the 
study  of  selected  English  masterpieces.  It  should  not  be  for- 
gotten that  this  is  not  an  end  in  itself,  but  simply  a  means  of 
teaching  the  student  the  correct  use  of  English. 

(c)  Not  less  than  one  hour  each  week  throughout  the  four  years 
of  the  high  school  course  should  be  devoted  to  practice  in  written 
expression.  The  instructor  may  choose  such  topics  as  local  con- 
ditions may  require  or  make  most  profitable,  but  whatever  line 
of  work  is  pursued,  the  student  should  be  taught  to  use  language 
correctly  and  forcibly,  and  learn  to  express  himself  clearly  and 
logically  in  writing. 

Elementary  Algebra    (one  year) 

The  four  fundamental  operations  for  rational  algebraic  expressions ; 
factoring ;  highest  common  factor ;  lowest  common  multiple ;  fractions, 
including  complex  fractions ;  linear  equations,  both  numerical  and 
literal,  containing  one  or  more  unknown  quantites ;  problems  involving 
linear  equations ;  binominal  theorem  for  positive  integral  exponents ; 
powers  and  roots  of  rational  algebraic  expressions  and  of  numbers. 
Higher  Algebra   (one  half  year) 

This  course  should  begin  with  a  thorough  review  of  the  work  of  the 
previous  course,  to  the  end  that  principles  should  be  learned  and 
theorems  and  rules  rigorously  demonstrated.  Numerous  problems  which 
involve  putting  questions  into  equations  should  be  solved,  attention 
being  paid  to  gaining  an  understanding  of  the  principles  involved 
rather  than  to  mere  dexterity  in  solution. 

The  new  topics  to  be  treated  are : — theory  of  exponents ;  surds ;  quadratic 
equations,    both    numerical    and    literal ;    equations    with    one    or    more 
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unknown   quantities   that   can    be   solved   by   the    methods   of   quadratic 
equations;  progressions;  graphs. 
Plane  Geometry  (one  year) 

The  usual  theorems  and  constructions  contained  in  the  best  text  books, 
including  the  general  properties  of  plane  rectilinear  figures;  the  circle 
and  measurement  of  angles;  similar  polygons;  areas;  regular  polygons 
and   the   measurement   of   the   circle. 

Special   emphasis   should   be   placed  upon   developing   the   ability   to   solve 
original  exercises,  loci  problems,  and  problems  involving  the  mensura- 
tion of  lines  and  surfaces. 
Solid  Geometry   (one  half  year) 

The  usual  theorems  and  constructions  contained  in  the  best  text  books 
including  the  relations  of  planes  and  lines  in  space  ;  the  properties  and 
measurement  of  prisms,  pyramids,  cylinders  and  cones ;  the  sphere  and 
spherical  triangle. 

Original  exercises,  loci  problems  and  problems  involving  the  mensura- 
tion of  surfaces  and  solids  should  form  an  important  part  of  the  course. 

ADVANCED  STANDING 

The  University  accepts  records  from  other  colleges  for  credit  to  advanc- 
ed standing.  Such  records  are  accepted  as  far  as  they  are  equivalent  to 
the  work  in  this  University,  subject  to  the  approval  of  the  departments 
concerned.  In  bringing  records  from  other  institutions,  the  certificates 
must  be  on  the  official  blanks  of  the  institution  granting  the  certificate, 
and  should  show : 

1.  The  subjects  studied  and  ground  covered 

2.  The  time  spent  upon  each  subject 

3.  In  case  of  laboratory  subjects,  a  concise  statement  of  work  done 

4.  The  result — it  is  sufficient  to  state  that  the  subjects  were  creditably 
completed. 

Students  who  desire  to  obtain  advanced  standing  must  present  their 
applications  and  certificates  to  the  enrollment  committee  who  will  consult 
the  departments  concerned  in  determining  the  credit  to  be  given. 

DAILY  ROUTINE 

The  daily  session  is  divided  into  eight  recitation  periods  of  fifty 
minutes  each,  four  in  the  morning  and  four  in  the  afternoon.  The  morn- 
ing session  begins  at  8 :30  and  closes  at  12  :35  o'clock.  A  general  assembly 
of  the  faculty  and  students  is  held  at  10.25  o'clock,  at  which  there  are 
brief  and  simple  religious  exercises.  The  noon  hour  extends  from  12 :35 
to  2  o'clock.  The  afternoon  session  begins  at  2:00  o'clock,  and  continues 
until  5  :40.    Work  extends  through  six  days  of  the  week. 

EXAMINATIONS 

Students  failing  to  receive  a  semester  mark  of  75  per  cent  in  any 
subject  shall  have  the  privilege  of  a  supplementary  examination  before 
the  opening  of  the  following  year. 
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Students  failing  to  receive  a  semester  mark  of  50  per  cent  in  any 
subject  shall  not  be  allowed  to  pursue  any  dependent  subject. 

The  faculty  will  exclude  students  from  attending  classes  in  any 
subject  upon  recommendation  of  the  department  concerned. 

Students  failing  to  pass  supplementary  examinations  must  register 
the  next  year  for  those  subjects  in  which  they  have  failed.  They  may 
take  in  addition  other  subjects  appearing  in  courses  of  instruction, 
pages  33  to  40,  with  the  exception  of  Mining  and  Metallurgical  courses, 
based  upon  requirements  of  the  various  courses  and  daily  program. 
They  may  also  take  certain  electives  in  other  colleges,  provided  suit- 
able arrangements   can  be  made. 

Each  student  must  obtain  from  the  Registrar  his  yearly  average  in  all 
subjects  and  present  himself  for  supplementary  examinations,  according 
to  the  program  given  on  page  4. 

All  students  must  report  in  time  to  make  suitable  arrangements 
with  departments  concerned  in  case  of  conflicts  in  program. 

No  other  supplementary  examinations  will  be  given.  Students  fail- 
ing to  report  for  supplementary  examinations  will  be  compelled  to  take 
work  over  in  class  as  in  case  of  failures. 

Students  failing  to  present  themselves  for  final  examination  at  the 
end  of  the  first  or  second  semester  will  be  given  zero  on  the  exam- 
inations. 

Students  whose  absences  in  either  semester  exceed  four  weeks  in 
the  aggregate  are  not  permitted  to  take  examinations  without  special 
permission  of  the  faculty. 

A  fee  of  five  dollars  per  subject  is  required  for  each  special  examina- 
tion. 

UNCLASSED  STUDENTS 
No  unclassed  students  will  be  admitted  to  the  School  of  Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examinations  in  any  subject.  If  such  person  pass  in  all 
the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate 
degree,  provided,  that  at  least  one  full  year  be  spent  at  the  University 
before  such  degree  shall  be  granted,  and  provided,  the  examination  in 
every  case  be  held  before  a  committee  of  the  faculty  appointed  for 
that  purpose. 
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THESES 

Every  member  of  the  Senior  class  is  required  to  prepare  a  type- 
written thesis  which  must  be  submitted  for  approval  not  later  than 
April  10th.  Theses  must  be  handed  in  properly  bound,  together  with 
original  drawings,  tracings,  negatives  and  one  set  oi  clear  blue  prints 
therefrom,  not  later  than  May  1st. 

The  subject  for  the  thesis  will  be  the  development,  exploitation  and 
equipment  of  a  mining  property  or  metallurgical  plant.  Considerable 
latitude  is  allowed  in  selecting  conditions  and  location,  subject,  however, 
to  the  final  approval  of  the  professor  in  charge  of  the  department. 

The  selection  must  be  made  and  work  must  begin  prior  to  the  Christmas 
vacation.  Students  are  expected  to  devote  at  least  twelve  hours  a  week 
to  the  preparation  of  their  theses  during  the  second  semester. 


Special  Information 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz.: 
Mining  Engineering  and  Metallurgy,  leading  to  the  degree  of  En- 
gineer of  Mines  (E.  M.),  and  Metallurgical  Engineer  (Met.  E.)  res- 
pectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  who 
received  the  degree  of  E.  M.  in  four  years,  and  vice  versa,  provided 
such  a  candidate  completes  an  additional  year's  work  at  the  school 
and  presents  a  suitable  thesis. 

Students  in  the  college  of  science,  literature  and  the  arts,  in  the 
college  of  engineering  and  mechanic  arts,  and  school  of  technical  and 
applied  chemistry,  who  contemplate  taking  a  degree  in  this  school  after 
completing  their  course,  are  recommended  to  select  their  electives 
with  reference  to  as  full  a  preparation  as  possible  for  the  technical 
work  of  the  course  they  propose  to  enter. 

FEES 

A  registration  fee  of  fifteen  dollars  is  required  at  the  beginning  of 
each  semester  from  residents  of  the  state,  and  thirty  dollars  from  non- 
residents. 

The  various  laboratory  fees  are  as  follows: 

Chemical  laboratory   (Qualitative) Per  semester  $5.00 

Chemical  laboratory    (Quantitative) 7.00 

Mineralogical    laboratory    3.00 

Assaying  laboratory    15 .00 

Experimental    laboratory    6.00 

Electrical  laboratory  5 .00 

Ore  testing  laboratory   10.00 

The  trip  to  the  mines  made  by  the  junior  class  costs  the  student 
from  one  hundred  to  one  hundred  and  seventy-five  dollars. 
Books  cost  about  as  follows: 

Freshman  year    $12.00  to  $15.00 

Sophomore  vear   8.00  to     10.00 

Junior   year" 18.00  to    25.00 

Senior  year    10.00  to     30.00 

18 
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A  number  of  books  are  recommended  to  the  student,  but  the  pur- 
chase of  them  is  optional.  The  lower  estimates  given  will  cover  the 
cost  of  books  that  must  be  purchased. 

Each  member  of  the  freshman  class  must  be  provided  with  a  set  of 
draughting  instruments.  The  necessary  instruments  will  cost  about 
fifteen  dollars. 

A  number  of  valuable  catalogs  and  pamphlets  are  loaned  members  of 
the  senior  class  in  the  study  of  mechanics.  A  deposit  of  $3.00  shall  be  made 
with  the  Accountant  by  each  member,  to  be  refunded  upon  the  return  in 
good  condition  of  all  such  matter. 

SUMMARY    OF  EXPENSES 

FRESHMAN  YEAR 

*  Incidental    fee    $30.00 

Chemical   laboratory  fee    10.00 

Mineralogical  laboratory  fee    6.00 

Assaying  laboratory  fee  15 .00 

Books     13.00 

Draughting  instruments   15.00 

Note  book  and  supplies 6.00 

$95.00 

SOPHOMORE  YEAR 

♦Incidental    fee    $30.00 

Chemical  laboratory  fee    14.00 

Books    8.00 

Note  books  and  supplies 2.00 

$54.00 

JUNIOR    YEAR 

incidental   fee    $30.00 

Steam  laboratory   2 .  00 

Trip  to  the  mines $100.00  to  175.00 

Books     20.00 

Note  books  and  supplies  2.00 

$154  to  $229.00 
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SENIOR    YEAR 

incidental   fee    $30.00 

Chemical  laboratory  fee  10.00 

Electrical  laboratory  fee    5 .00 

Ore  testing  laboratory  fee  10.00 

Experimental  laboratory  fee    6.00 

Books     30.00 

Note  books  and  supplies   2.00 


$93.00 
*For  non-residents  the  incidental  fee  is  $60  per  year. 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00 
per  week.  Room  rent  varies  from  $5.00  to  $10.00  per  month.  With 
two  occupying  one  room,  the  rent  per  student  would  be  considerably 
lower. 

ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889,  when 
the  general  faculty  of  the  University  recommended  to  the  Board  of 
Regents  its  establishment.  In  1891  the  Legislature  of  the  State  of 
Minnesota  voted  an  appropriation  for  establishing  and  equipping  the 
school.  Two  annual  appropriations  have  since  been  made  for  its  sup- 
port. The  legislature  of  1901  appropriated  $47,500  for  a  new  School 
of  Mines  building.  In  1903  the  legislature  appropriated  $25,000  for 
completing  and  equipping  the  School  of  Mines  building,  and  in  1905 
an  additional  sum  was  provided  for  equipment. 

SCHOOL  OF  MINES   BUILDING 

The  School  of  Mines  building  is  designed  to  accommodate  only  the 
technical  work  of  the  School  of  Mines,  as  adequate  building  accommoda- 
tions and  equipment  have  already  been  furnished  for  chemistry,  geology, 
mineralogy,  drawing  and  mechanical  and  electrical  engineering.  The 
building  is  150  feet  long  by  65  feet  wide.  It  is  a  brick  building  three 
stories  high.  The  lower  floor  is  occupied  by  the  assaying  and  metallurgical 
laboratories ;  the  second  floor  contains  offices,  two  large  lecture  rooms, 
department  library,  and  a  museum ;  the  third  floor  provides  two  quiz 
rooms,  a  large,  well  lighted  draughting  room,  thesis  room,  a,  dark  room 
and  a  blue  print  room.  This  building  makes  possible  the  development  of 
the  work  already  begun  and  offers  facilities  for  more  extended  work  along 
technical  lines. 
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LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 
the  east  bank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of 
Mines  have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 

Minneapolis  is  surrounded  by  and  is  in  direct  communication  with 
several  important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center,  all  possible  transportation  facilities  are  available. 

FIELD  WORK 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and 
smelters  of  Montana,  Colorado,  LTtah  and  California,  and  in  the  coal  mines 
of  Pennsylvania. 

At  least  one  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

The  field  -work  in  mining  and  metallurgy  consists  of  one  trip  at  the 
close  of  the  Junior  year.  For  details  see  pages  24  and  30. 

Students  must  deposit  with  Accountant,  at  least  two  weeks  before 
time  set  for  the  departure  of  class,  a  sum  sufficient  to  cover  following  ex- 
pense items : 

1st.     Board  and  lodging 
2nd.   Necessary  mine  supplies 

Incidental  expenses  are  not  included  in  the  above  items  and  must  be 
met  individually. 

A  statement  of  expenditures  will  be  rendered  at  the  close  of  the  work 
and  any  balance  existing  will  be  refunded. 

The  amount  of  deposit  required  will  vary,  according  to  the  locality 
visited,  and  will  be  announced  each  year  when  arrangements  for  the  trip 
are  completed. 

THE  ELLIOT  SCHOLARSHIP  LOAN  FUND 

To  fulfill  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young  men  who 
find  their  efforts  to  obtain  a  practical  education  embarrassed  through  lack 
of  means,  the  sum  of  $5,000  was  placed  in  the  hands  of  the  Board  of 
Regents  as  a  scholarship  fund.  The  income  from  this  fund  is  loaned  stu- 
dents in  the  School  of  Mines  on  the  following  conditions : 

The  financial  needs  of  the  applicant,  his  scholarship,  moral  character, 
enthusiasm  shown  in  his  work  and  promise  of  usefulness  in  his  pro- 
fession.    When  money  is  available  it  may  be. loaned  to  pay  expenses  of 
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worthy  students  during  sickness.     The  loans   are  to  be   repaid,   without 
interest,  at  the  earliest  convenience  of  the  recipients. 

LIBRARY 

The  library  consists  of  about  two  thousand  two  hundred  volumes. 
This  number  represents  only  those  works  that  treat  directly  of  mining  and 
metallurgical  subjects. 

The  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  leading  periodicals 
are  accessible  to  all.  Constant  references  in  lectures  compel  the  student 
to  keep  himself  well  informed  as  to  the  latest  methods,  machinery  and 
changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry,  miner- 
alogy and  geology  complete  a  most  valuable  working  and  reference  library. 
A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing  in  the 
leading  periodicals. 

photography' 

Photographs  of  surface  and  underground  appliances,  metallurgical 
plants,  copies  of  drawings  and  other  photographs  are  indispensable  to  the 
study  of  mining  and  metallurgy.  With  the  report  of  his  field  work  every 
student  is  expected  to  present  photographs,  as  well  as  sketches,  of  various 
objects  under  consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred  slides  have 
been  made  in  the  department's  laboratory  which  bear  directly  on  the  work 
done  in  Minnesota  and  the  neighboring  northwest.  Many  valuable  photo- 
graphs are  constantly  being  made.  Blue  prints  of  these  are  given  students 
as  illustrations.  Much  time  is  thus  saved,  usually  spent  in  making 
sketches  and  diagrams. 

CLASSIFICATION    OF    SUBJECTS 

The  work  falls  under  the  following  subdivisions,  supplemented  by 
thorough  courses  in  mechanics,  mathematics,  physics,  chemistry,  mineral- 
ogy and  geology : 

(a)  Assaying — to  determine  if  ore  has  value  for  treatment,  (b) 
Mining  engineering — to  furnish  material  for  treatment,  (c)  Ore  testing 
—To  determine  best  method  of  treatment,  (e)  Ore  dressing— furnishing 
products  for  metallurgical  treatment,  (e)  Metallurgy— smelting  and  re- 
fining ores  and  ore  dressing  products ;  reduction  to  metals. 
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DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior 
years.  The  subjects  given  together  with  the  sequence  necessary,  are 
treated  in  the  accompanying  outline  of  the  course. 

Until  the  first  semester  of  the  junior  year,  the  course  consists  of 
lectures  and  recitations  only.  In  the  subsequent  work,  text-books  are  used 
in  connection  with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation 
and  similar  subjects  become  an  important  part  of  the  work. 

DESIGNS  AND  SPECIFICATIONS 

The  student  makes  in  connection  with  his  thesis  work  working  drawings 
of  mine  cars,  skips  and  other  parts  of  mine  equipment  that  are  usually 
designed  and  made  at  the  mine. 

MINE    SURVEYING 

The  work  in  surveying  is  given  in  the  first  semester  of  junior  year 
and  is  designed  solely  for  mining  engineers. 

The  work  begins  with  the  elements  of  plane  surveying  with  special 
reference  to  the  computations  necessary,  followed  by  the  higher  theoretical 
work  in  plane  surveying  and  its  application  to  the  problems  met  in  under- 
ground surveying.  This  is  followed  by  a  course  in  mine  mapping  during 
the  second  semester  of  junior  year  and  six  weeks  of  field  work  as  follows  : 
Beginning  with  the  first  Monday  in  May  the  class  meets  daily  for  the 
practice  of  plane  surveying  at  some  readily  accessible  locality  (to  be 
announced  each  year).  The  duration  of  this  course  is  four  weeks.  Eight 
hours  a  day. 

The  students  are  divided  into  squads  of  two  or  four,  and  each  is  re- 
quired to  complete  satisfactorily  the  following  exercises  and  surveys  : 

1.  Chaining 

2.  Compass  reading 

3.  Adjustment  of  hand  levels  and  practice  in  leveling 

4.  Adjustment  and  use  of  wye  levels 

5.  Adjustment  of  mining  transit 

6.  Reading  angles 

7.  Traverse  with  steel  tape 

8.  Azimuth  traverse  with  stadia 

9.  Determination  of  meridian,  latitude  and  time  by  solar  and  stellar 

observations 
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10.  Survey  of  mining  claim  according  to  the  regulations  of  the  U.  S. 

Government 

11.  Measurement  of  earthwork 

12.  Laying  out  railroad  tangents,  curves  and  crossings 

Each  squad  must  provide  itself  with  a  6-foot  steel  tape,  graduated  to 
hundredths. 

After  the  completion  of  this  work  from  ten  days  to  two  weeks  are 
spent  in  the  actual  underground  survey  of  a  mine  or  part  of  a  mine  in  some 
mining  district  in  Minnesota  or  Michigan. 

A  full  equipment  of  surveying  instruments  of  the  latest  and  best 
makes  is  furnished  to  each  squad  for  this  work. 

Students  who  furnish  satisfactory  evidence  of  proficiency  in  this  work 
may  be  given  credit  therefor.  The  department,  however,  reserves  the 
right  in  any  case  to  require  such  students  to  take  a  theoretical  or  a 
practical  examination  or  both. 

FIELD  WORK  IN  MINING 

During  the  second  semester  arrangements  are  made  by  the  depart- 
ment with  various  representative  mines  in  the  West  to  give  students  *an 
opportunity  to  gain  practical  underground  mining  experience,  and  at 
least  six  weeks  of  such  work  is  required  of  the  student  during  the 
vacation  following  junior  year.  This  work  must  be  done  at  a  mine 
selected  by  the  department  (the  preference  of  the  student  will  be  con- 
sulted in  so  far  as  possible)  subject  to  the  following  conditions: 

Upon  the  termination  of  the  metallurgical  work  about  June  20th  (this 
work  follows  immediately  upon  completion  of  the  mine  surveying)  the 
student  will  report  to  the  superintendent  of  the  particular  mine  to  which 
he  is  assigned.  On  no  account  is  he  to  report  later  than  July  1st.  For 
fifteen  days  he  will  be  set  to  work  in  various  parts  of  the  mine  with- 
out remuneration.  For  the  remainder  of  the  summer  he  must  engage  in 
regular  miner's  work  for  which  he  may  be  paid  current  wages. 

Four  weeks  of  such  work  will  be  required.  He  will  be  subject  to 
the  regular  mine  discipline.  In  case  he  is  discharged  no  attempt  will 
be  made  by  the  department  to  investigate,  but  the  student  will  be  allowed 
to  make  up  the  work  at  the  end  of  senior  year.  His  degree  will  be  with- 
held until  all  work  is  completed. 

In  the  event  of  unforeseen  contingencies,  such  as  accidents,  the  sudden 
closing  down  of  a  mine,  etc.,  the  work  must  be  made  up  at  the  first 
opportunity. 

The  student  must  keep  a  diary  and  record  therein,  in  minute  detail, 
all  work  done,  his  observations,  sketches,  etc.    This  diary  shall  be  handed 
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in  to  the  department  not  later  than  Sept.  10th  of  each  year,  together  with 
an  affidavit  to  the  effect  that  it  is  authentic  and  is  a  true  record  of  the 
work  done  by  him.  Prior  to  registration  for  the  second  semester  of  senior 
year  the  student  must  submit  a  typewritten  report  fully  illustrated  with 
sketches  drawn  to  scale,  covering  all  the  mining  and  milling  operations 
together  with  details  of  plant  and  equipment. 

ORE  DRESSING 

The  lectures  and  recitations  in  ore  dressing  extend  through  the  second 
semester  of  the  junior  year,  and  comprise  the  detailed  study  of  ore  dressing 
and  concentrating  machinery,  together  with  the  study  of  typical  combina- 
tions of  dressing  machines  as  found  in  the  several  mining  districts  of  the 
United   States. 

In  connection  with  the  theoretical  work,  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 
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COURSE  IN  MINING  ENGINEERING 
FRESHMAN  YEAR 

FIRST   SEMESTER 

Chemistry  1,  eight  hours,  Mr.  Frary 

Descriptive  Geometry  3,  one  hour,  Professor  Kirchner 

Drawing  1,  six  hours,  Professor  Kirchner  and  Assistants 

Mathematics  1,  five  hours,  Mr.  Comstock 

Mineralogy  1,  eight  hours,  Professor  Hall  and  Mr.  Grout 

SECOND   SEMESTER 

Chemistry  2,  eight  hours,  Assistant  Professor  Nicholson  and  Mr.  Frary 

Descriptive  Geometry  4,  two  hours,  Professor  Kirchner 

Drawing  2,  four  hours,  Professor  Kirchner  and  Assistants 

Mathematics  2,  five  hours,  Mr.  Comstock 

Metallurgy  1,  twelve  hours,  Professor  Appleby,  Assistant  Professor  Christ- 

ianson  and  Assistant  Professor  Pease 
Mineralogy  2,  four  hours,  Professor  Hall  and  Mr.  Grout 

SOPHOMORE  YEAR 

FIRST   SEMESTER 

Chemistry  3,  eight  hours,  Professor  Sidener 
Drawing  5,  eight  hours,  Professor  Kirchner  and  Assistants 
Mathematics  3,  five  hours,  Professor  Groat  and  Mr.  Comstock 
Metallurgy  3,  three  hours,  Assistant  Professor  Christianson 
Physics  1,  four  hours,  Professor  Jones  and  Mr.  Kovarik 

SECOND    SEMESTER. 

Chemistry  5,  eight  hours,  Professor  Sidener 
Drawing  6,  four  hours,  Professor  Kirchner  and  Assistants 
Mathematics  4,  five  hours,  Professor  Groat  and  Mr.  Comstock 
Metallurgy  4,  three  hours,  Assistant  Professor  Christianson 
Mining  1,  four  hours,  Assistant  Professor  McCarty 
Physics  1,  four  hours,  Professor  Jones  and  Mr.  Kovarik 

JUNIOR  YEAR 

FIRST    SEMESTER 

Geology  3,  two  hours,  Professor  Hall 
Experimental  Engineering  1,  four  hours,  Mr.  Shoop 
Geology  9,  four  hours,  Mr.  Grout 
Mechanics  5,  five  hours,  Professor  Groat 
Metallurgy  5,  four  hours,  Assistant  Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld 
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Mining  3,   five  hours,   Professor  van   Barneveld  and   Assistant   Professor 
McCarty 

SECOND    SEMESTER 

Geology  10,  four  hours,  Mr.  Grout 
Experimental  Engineering  2,  four  hours,  Mr.  Shoop 
Mechanics  6,  five  hours,  Professor  Groat 
Metallurgy  6,  four  hours,  Assistant  Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld 
Mining  5,  five  hours,  Assistant  Professor  McCarty 
Mining  8,  five  hours,  Assistant  Professor  McCarty 
Mechanical  Engineering  18,  two  hours,  Professor  Flather 
Field  work.    Months  of  May,  June,  July  and  August 

Mine  Surveying  7  beginning  about  May  1st.     Six.  weeks 

Professor  van  Barneveld 

Assistant  Professor  McCarty 

Metallurgy  8,  one. week  Professor  Appleby 

Assistant  Professor  Christianson 

Assistant  Professor  Pease 

Practical  Mining  9,  six  weeks  Professor  van  Barneveld 

Assistant  Professor  McCarty 

SENIOR  YEAR 

FIRST    SEMESTER 

Chemistry  14,  eight  hours,  Professor  Sidener 
Electrical  Engineering  4,  six  hours,  Mr.  Ryan 
Geology  12,  four  hours,  Professor  Hall 
Mechanics  7,  five  hours,  Professor  Groat 

Metallurgy  2,  ten  hours,  Professor  Appleby,  Assistant  Professor  Christian- 
son  and  Assistant  Professor  Pease 
Mining  4,  five  hours,  Professor  van  Barneveld 
Mining  (Thesis)  10,  two  hours,  Professor  van  Barneveld  and  Assistant 

SECOND    SEMESTER 

Chemistry  18,  eight  hours,  Professor  Sidener 
Experimental  Engineering  9,  four  hours,  Professor  Kavanaugh 
Geology  3,  four  hours,  Professor  Hall 
Mechanics  8,  three  hours,  Professor  Groat 
Mining  4,  five  hours,  Professor  van  Barneveld 

Mining  (Designs  and  Specifications)  6/  eight  hours,  Professor  van  Barne- 
veld and  Assistant 
Mining  (Thesis)  10,  four  hours,  Professor  van  Barneveld  and  Assistant 
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DEPARTMENT  OF  METALLURGY 

This  department  is  well  supplied  with  representative  ores  of  all  the  most 
important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  of  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works 
which  are  accessible.    The  work  in  metallurgy  extends  through  three  years. 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  Connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction 
is  given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing  reagents,  mak- 
ing cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products, 
and  bullion ;  different  charges  are  tried  and  practical  conclusions  drawn. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large 
well  ventilated  furnace  room  in  which  are  located  muffle  and  crucible 
furnaces,  and  another  room  of  similar  dimension  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are 
required  to  make  up  the  necessary  charges  and  submit  their  reports  in 
detail.  This  work  is  offered  to  students  completing  the  necessary  courses 
in  mineralogy  and  chemistry. 

The  Assay  Laboratories  are  located  in  the  School  of 'Mines  Build- 
ing and  consist  of : 

1st  Preparation  room.  This  room  is  62  feet  long  by  36  feet  wide  and 
accommodates  66  students.  Here  samples  and  reagents  are  weighed  pre- 
paratory to  assaying.  Each  student  is  furnished  with  a  complete  set  of 
apparatus,  including  a  pulp  balance  for  individual  use.  All  operations  are 
therefore  conducted  with  the  greatest  economy  of  time  and  entirely  apart 
from  the  furnace  room.  The  separation  of  the  preparation  room  from  the 
furnace  room  is  of  greatest  importance.  Nearly  all  ores  are  crushed  and 
pulverized  by  suitable  machines  run  by  electric  motors.  Students  are 
compelled  to  pulverize  by  hand  a  minimum  number  of  samples,  thereby 
saving  much  time  for  extended  and  advanced  work  in  special  lines. 

2nd.     Furnace  room.    This  room  is  60  feet  long  by  42  feet  wide.    The 
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high  ceiling  and  special  ventilation  provided  for  this  room  make  it  a  most 
comfortable  assay  furnace  room.  It  provides  for  the  accommodation  of 
twelve  double-decked  muffle  furnaces,  twenty-four  crucible  furnaces  and 
twelve  gasoline  furnaces.  After  the  sample  has  been  placed  in  a  suitable 
vessel  for  fusion,  it  is  taken  to  the  furnace  room,  which  communicates 
directly  with  the  preparation  room. 

3rd.  Balance  room.  This  room  is  31  feet  long  by  16  feet  wide.  In  this 
room  are  various  types  of  balances  for  accurately  weighing  gold  and 
silver  beads  and  bullion.  The  room  is  specially  lighted  by  electric  cove 
lights  from  the  ceiling.  The  balances  are  placed  on  heavy  brick  piers  which 
are  independent  of  the  walls  of  the  building. 

ORE  TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department  where 
the  student  may  see  the  working  of,  and  handle  for  himself,  crushers,  rolls, 
Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies,  jigs, 
pan  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing  and 
oxidizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well  as 
sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts  of 
ore  are  given  to  make  the  necessary  tests  upon  the  different  machines, 
and  the  students  report  the  best  method  of  treatment.  The  first  semester 
of  the  senior  year  is  devoted  to  instruction  and  laboratory  work,  and  is 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the  con- 
struction and  manipulation  of  the  principal  typical  machines  used  in  the 
leading  ore  dressing  establishments  of  the  country.  It  is  here  that  students 
in  mining  and  metallurgical  engineering  get  the  requisite  practical  experi- 
ence. They  handle  all  machines  and  operate  on  sufficiently  large  amounts 
of  material  to  determine  the  methods  best  suited  to  a  given  ore  to  extract 
the  largest  amount  of  metal  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  facilities  for  both 
educational  and  commercial  purposes. 
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As  the  funds  appropriated  for  the. erection  of  such  a  plant  were  sufficient 
to  purchase  only  the  necessary  machinery,  the  business  men  of  Minneapolis 
generously  provided  a  suitable  building.  This  building,  94x66  feet,  is  built 
of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to  illustrate 
the  various  processes  of  ore  testing,  viz. :  A  Bridgman  mechanical  sampler, 
size  B  ;  a  link  belt  bucket  elevator ;  a  pulley  feeder  complete ;  a  pair  of  12^ 
xl2  geared  rolls  complete;  a  four  compartment  spitzkasten;  a  three  com- 
partment Hartz  jig;  a  Collum  jig  complete  with  cone  for  driving;  a  three 
and  a  half  foot  Huntington  mill  complete ;  a  three  stamp  mill,  275-pound 
stamps ;  a  five  stamp  mill,  850-pound  stamps ;  a  Challenge  automatic,  feeder 
for  five-stamp  battery;  a  suspended  Challenge  feeder  for  three-stamp  bat- 
tery ;  a  Tulloch  feeder  for  Huntington  mill ;  a  single  deck  buddle,  twelve 
feet  in  diameter ;  a  four-foot  plain  belt  Frue  vanner ;  a  Cammett  concentra- 
tor;  a  Hooper  pneumatic  concentrator;  a  Century  drop  motion  jig;  a 
three-foot  amalgamating  pan ;  a  five-foot  settler ;  a  Bruckner  roasting  fur- 
nace, with  fire  box  on  wheels ;  a  chlorination  barrel ;  a  battery  tightener ;  a 
two-horse  power  vertical  boiler ;  a  steam  drying  pan ;  three  trommels,  with 
driving  arrangement  and  gears ;  a  one-thousand  pound  Reedy  elevator, 
complete  with  worm  gear;  two  overhead  crawls,  each  with  eighty-foot 
track;  one-ton  pulley  block;  a  quarter-ton  pulley  block;  a  scoop  car,  with 
flat  wheels ;  two  twenty-horse  power  electric  motors ;  three  MacDermott 
automatic  samplers,  etc. 

FIELD  WORK 

At  the  end  of  junior  year  opportunity  is  given  the  student  to  study 
metallurgical  operations  at  one  or  more  smelting  works.  This  work  will 
begin  about  June  15th.  Not  over  one  week's  time  will  be  devoted  to  this 
work.  The  student  must  keep  a  diary  and  note  in  detail  all  work  done, 
including  sketches,  etc.  This  diary  must  be  submitted  to  the  department 
not  later  than  Sept.  10th  before  registering  for  senior  year. 

Prior  to  registration  for  the  second  semester  senior  year,  the  student 
must  submit  a  type  written  report  fully  illustrated  with  sketches  drawn 
to  scale  covering  work  completed  in  the  field. 
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COURSE  IN  METALLURGY 
FRESHMAN  YEAR 

FIRST    SEMESTER 

Chemistry  1,  eight  hours,  Mr.  Frary 

Descriptive  Geometry  3,  one  hour,  Professor  Kirchner 
Drawing  1,  six  hours,  Professor  Kirchner  and  Assistants 
Mathematics  1,  five  hours,  Mr.  Comstock 
Mineralogy  1,  eight  hours,  Professor  Hall  and  Mr.  Grout 

SECOND    SEMESTER 

Chemistry  2,  eight  hours,  Assistant  Professor  Nicholson  and  Mr.  Frary 

Descriptive  Geometry  4,  two  hours,  Professor  Kirchner 

Drawing  2,  four  hours,  Professor  Kirchner  and  Assistants 

Mathematics  2,  five  hours,  Mr.  Comstock 

Metallurgy  1,  twelve  hours,  Professor  Appleby,  Assistant  Professor  Christ - 

ianson  and  Assistant  Professor  Pease 
Mmerology  2,  four  hours,  Professor  Hall  and  Mr.  Grout 

SOPHOMORE   YEAR 

FIRST    SEMESTER 

Chemistry  3,  eight  hours,  Professor  Sidener 
Drawing  5,  eight  hours,  Professor  Kirchner  and  Assistants 
Mathematics  3,  five  hours,  Professor  Groat  and  Mr.  Comstock 
Metallurgy  3,  three  hours,  Assistant  Professor  Christianson 
Physics  1,  four  hours,  Professor  Jones  and  Mr.  Kovarik 

SECOND    SEMESTER 

Chemistry  5,  eight  hours,  Professor  Sidener 
Drawing  6,  four  hours,  Professor  Kirchner  and  Assistants 
Mathematics  4,  five  hours,  Professor  Groat  and  Mr.  Comstock 
Metallurgy  4,  three  hours,  Assistant  Professor  Christianson 
Mining  1,  four  hours,  Assistant  Professor  McCarty 
Physics  1,  four  hours,  Professor  Jones  and  Mr.  Kovarik 

JUNIOR  YEAR 

FIRST    SEMESTER 


Geology  3,  two  hours,  Professor  Hall 

Geology  9,  four  hours,  Mr.  Grout 

Experimental  Engineering  1,  four  hours,  Mr.  Shoop 

Mechanics  5,  five  hours,  Professor  Groat 
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Metallurgy  5,  four  hours,  Assistant  Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld 

Mining  3,   five  hours,   Professor  van   Barneveld   and   Assistant   Professor 
McCarty 

SECOND    SEMESTER 

Geology  10,  four  hours,  Mr.  Grout 
Mechanics  6,  five  hours,  Professor  Groat 
Experimental  Engineering  2,  four  hours,  Mr.  Shoop 
Metallurgy  6,  four  hours,  Assistant  Professor  Pease 
Mining  2,  five  hours,   Professor  van  Barneveld 
Mining  5,  five  hours,  Assistant  Professor  McCarty 
Mining  8,  five  hours,  Assistant  Professor  McCarty 
Mechanical  Engineering  18,  two  hours,  Professor  Flather 
Field  work.     Months  of  May,  June,  July  and  August. 
Mine  Surveying  7,  Beginning  about  May   1st. 

Six  weeks  Professor  van  Barneveld 

Assistant  Professor  McCarty 
Metallurgy  8,   one  week  Professor  Appleby 

Assistant  Professor  Christianson 
Assistant  Professor  Pease 
Practical  Mining  9,  six  weeks.  Professor  van  Barneveld, 

Assistant  Professor  McCarty 

SENIOR  YEAR 

FIRST    SEMESTER 

Chemistry  14,  eight  hours,  Professor  Sidener 
Electrical  Power,  Electrical  Engineering  4,  six  hours,  Mr.  Ryan 
Geology  12,  four  hours,  Professor  Hall 
Mechanics  7,  five  hours,  Professor  Groat 
Mining  4,  five  hours,  Professor  van  Barneveld 

Metallurgy  2,  ten  hours,  Professor  Appleby,  Assistant  Professor  Christian- 
son  and  Assistant  Professor  Pease 

SECOND    SEMESTER 

Chemistry  18,  eight  hours,  Professor  Sidener 

Chemistry  16,  six  hours,  Professor  Frankforter  and  Mr.  Frary 

Experimental  Engineering  9,  four  hours,  Professor  Kavanaugh 

Mechanics  8,  three  hours,  Professor  Groat 

Metallurgy  7,  three  hours,  Assistant  Professor  Christianson 

Metallurgy  9,  four  hours,  Professor  Appleby  and  Assistants 

Mining  4,  five  hours,  Professor  van  Barneveld 


Courses  of  Instruction 


CHEMISTRY 


George  B.  Frankforter,  Ph.  D.,  Professor  of  Chemistry 
Charles  F.  Sidener,  B.  S.,  Professor  of  Chemistry 
Edward  E.  Nicholson,  M.  A.,  Assistant  Professor  of  Chemistry 
Francis  C.  Frary,  M.  S,,  Instructor  in  Chemistry 

1.  General  and  qualitative  analysis  Professor   Nicholson   and 

Mr.  FfcAKY 
Five  credits   (two  lectures,  six  laboratory  hours  per  week) 

First  semester 
Required  of  freshmen. 

The  course  includes  special  general  chemistry  and  the  reactions 
of  the  metals  as  applied  to  their  separation  and  identification. 

2.  Qualitative  analysis  Professor  Nicholson  and  Mr.  Frary 

Five  credits   (two  lectures,  six  laboratory  hours  per  week) 
Open   to   students   completing   1.      Required   of   freshmen. 

Second  semester 
The    work    in    this    course    will    include    examination    of    alloys, 
minerals,   slags  and  other  compounds. 

3.  Quantitative  analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week) 

First  semester 
Open  to  students  completing  2.     Required  of  sophomores. 
The   course   includes   an   introduction   to   quantitative   and   a   be- 
ginng  of  gravimetric  analysis. 
5.     Volumetric  analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week) 

Second  semester 
Open  to  students  completing  3.  Required  of  sophomores. 
The  course  includes  an  introduction  to  volumetric  determinations 
with    a    discussion    of    standard    solutions    and    the    necessary 
stoicheiometric  calculations. 
14.     Special  Problems  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week) First  semester 
Open  to  students  completing  5.     Required  of  seniors 
The   course   includes    the   working   out   of   various    mineralogical 
technological   and   metallurgical   problems,   with   work  on   ores 
of  base  metals,   limestone,   slags,   etc. 
16.     Electro-Chemical  analysis         Professor  Frankforter  and  Mr.  Frary 
Four  credits  (two  lectures,  four  laboratory  hours  per  week) 

Second  semester 
Open  to  students  completing  14.     Required  of  seniors  in  Metallurgy. 
The  course  includes  the   qualitative  and  quantitative   separation 
of  metals  by  electrolysis. 

Note. — A  credit  is  one  recitation  or  lecture  hour  per  week  per  semester. 
Two  laboratory  hours  are  equal  to  one  credit. 
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IS.     Iron  and  steel  analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week) 

Second  semester 
Open  to  students  completing  14.     Required  of  seniors. 
The    course    includes    the    rapid    determination    of    iron    by    the 
various   methods,    as  well   as   the   determination    of   associated 
elements,  sulphur,  phosphorus,   silicon,   manganese,  carbon  and 
others. 


DRAWING  AND  DESCRIPTIVE  GEOMETRY 

William    H.    Kirchner,   B.    S.,    Professor    of   Drawing   and   Descriptive 

Geometry 
Frank  B.  Rowley,  B.  S.,  M.  E.,  Instructor  in  Drawing 
Norman  W.  Rose,  M.  E.,  Instructor  in  Drawing 
L.  W.  McKeehan,  Assistant  in  Descriptive   Geometry 

1.  Drawing  Mr.  Rose,  Mr.  McKeehan  and  Mr.  Rowley 

Three  credits  (six  laboratory  hours  per  week)  First  semester 

Required  of  freshmen. 

The  elements  of  general  drafting,  mechanical  drawing  as  a 
language.  Lines,  views,  dimensions,  standards,  signs,  abbre- 
viations and  explanatory  notes. 

Sketching,  lettering,  tracing  and  blue  printing.  Representation 
of  details  of  machines  and  structures,  and  the  interpretation 
of  working  drawings. 

2.  Drawing  Mr.  Rose,  Mr.  McKeehan  and  Mr.  Rowley 

Two  credits   (four  laboratory  hours  per  week)  Second  semester 

Open  to   students  completing   1.      Required  of  freshmen. 
Continuation  of  Course  1  as  outlined  above. 

3.  Descriptive  Geometry  Professor  Kirchner 

One  credit   (one  recitation  per  week)  First  semester 

Required  of  freshmen. 

Projection — central  and  special  cases;  principles  and  applications, 
representation  of  lines,  planes  and  solids,  and  of  their  rela- 
tions ;  tangencies,  intersections  and  developments.  Recita- 
tions, lectures  and  solution  of  problems. 

4.  Descriptive  Geometry  Professor  Kirchner 

Two  credits   (two  recitation  hours  per  week)  Second  semester 

Open  to  students  completing  3.      Required  of  freshmen. 
Continuation  of  Course  3  as  outlined  above. 

5.  Drafting  Professor  Kirchner  and  Assistants 

Four  credits  (eight  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  4.    Required  of  sophomores. 
Graphics,      machine     drafting,      structural     drafting     and    topo- 
graphy.     Instruction   in   drafting   room   methods.      Preparation 
required.     Courses  1,  2,  3,  and  4. 

G.     Drafting  Professor  Kirchner  and  Assistants 

Two  credits   (four  laboratory  hours  per  week>  Second  semester 

Open  to  students  completing  5.  Required  of  sophomores. 
Continuation  of  Course  5  as  outlined  above. 
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ELECTRICAL  ENGINEERING 

George  D.  Shepardson,  M.  A.,  M.  E.,  Professor  of  Electrical  Engineering 
William  T.  Ryan,  E.  E.,  Instructor  in  Electrical  Engineering 

4.     Electric  Power  Mr.  Ryan 

Six    credits    (three   lectures,    six    laboratory    lectures   hours    per   week) 

First  semester 
Open  to  students  completing  Physics  1.     Required  of  seniors. 
Elements  of  theory  and  practice  of  electrical  measurements, 
wiring,  dynamos,  motors  and  electric  lighting 

EXPERIMENTAL    ENGINEERING 

William  H.  Kavanaugh,  M.  E.,  Professor  of  Experimental  Engineering 
Charles  F.  Shoop,  B.  S.,  Instructor  in  Experimental  Engineering 

1.  Strength  op  Materials  Mr.  Shoop 

Two  credits  (four  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  Mechanics  5.     Required  of  juniors. 
Laboratory    work    investigating    the    strength    and    physical 

qualities    of    iron,     steel,     brass,     copper,     belting,     chains, 

beams,   brick  and  stone. 

2.  Steam  Laboratory  Mr.  Shoop 

Two  credits   (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  18.     Required  of  juniors. 
Exercises    in    valve    setting,    indicator    practice,    calibration    of 
steam   gauges,    efficiency   of   screws   and    hoists. 

9.     Experimental  Laboratory  Professor  Kavanaugh 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  2.     Required  of  seniors. 
Hydraulic  measurements.      Calibration  of  weirs,   nozzles,   meters 

and  other  hydraulic  apparatus ;    calorimet,ry ;   tests   of   pumps, 

engines  and  boilers. 

MINERALOGY  AND  GEOLOGY 

Christopher  W.  Hall,  M.A.,  Professor  of  Mineralogy  and  Geology 
Frank  F.  Grout,  B.S.,  Instructor  in  Mineralogy 

1.     General  Mineralogy  Mr.  Grout 

Six  credits  (four  lectures,  four  laboratory  hours  per  week) 

First  semester 

Required  of  freshmen 

The  physical  and  chemical  characters  of  minerals;  a  study 
of  the  native  elements  and  the  ores  of  the  common  metals; 
the   occurrence  and  association  of  economic   minerals. 

Descriptive  mineralogy  and  classification;  rock-forming  min- 
erals; genetic  relationships  and  distribution. 

Laboratory  work  consists  of  tests  illustrating  the  range  of 
minerals  and  the  application  of  chemical  and  blowpipe  an- 
alyses to  the  .determination  of  species ;  and  introduction  to 
the  methods  of  quantitative  blowpipe  analysis;  special 
topics;   reference  reading  and  discussions. 
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2.  Physical  Mineralogy  Mr    Grout 

Three  credits   (two  lectures,  two  laboratory  hours  per  week) 
Open  to  students  completing  1.     Required  of  freshmen. 
.       .    .      ,  x    „  Second  semester 

An   introduction   to   crystallography;    physical    characters    of 

greatest   service   in   rapid   determination.      Hand   specimen 

practice    preparatory    to    rock    study. 

3.  Physical  Geology  Professor  Hall 

Two  credits   (two  lectures  per  week)  First  semester 

Open  to  students  completing  2.  Required  of  juniors. 
l.Geodynamics,  discussing  the  atmosphere,  water,  terres- 
trial heat,  plants  and  animals  as  geological  agents.  2. 
Structural  geology,  explaining  stratification,  displace- 
ments, dislocations,  fractures,  Induced  rock-structures  and 
mineral  veins  in  their  relation  to  the  arrangement  of  ma- 
terials in  the  earth.  3.  Physiographic  geology,  point- 
ing out  the  more  prominent  earth  features  and  discussing 
their  origin,  significance  and  the  agencies  affecting  them. 
Field  excursions  are  required.     Scott's  Introduction. 

9.  Elements  of  Rock  Study  Mr.  Grout 

Two  credits,    (four  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  3.  Required  of  juniors. 
Structures,  textures,  mineral  and  chemical  composition  of  rocks. 
A  practical  study  of  rock  types,  with  laboratory  and  field 
practice.  A  study  of  their  origin,  occurrence,  variation  and 
alteration,  with  view  to  accurate  description.  Introduction 
to  the  use  of  the  microscope.  Kemp's  Handbook  of  Rocks, 
and  reference  reading. 

10.  Petrography  Mr.  Grout 

Two  credits   (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  9.  Required  of  juniors. 
The  application  of  optical  study  of  minerals  to  the  description 
of  crystaline  rocks.  Rock  structures  as  seen  with  a  micro- 
scope. Alteration  of  rocks.  The  stratigraphic  relation  of 
rocks,  and  an  examination  of  some  Minnesota  groups  of 
crystalline  rocks.  Preparation  of  material  for  microscopic 
study,  Lu  Quer,  Minerals  in  Rock  Sections,  and  reference  read- 
ings, 

12.  Ore  Deposits  Professor  Hall 

Four  credits   (four  lectures  per  week)  First  semester 

Open  to  students  completing  10.  Required  of  seniors. 
History  of  mineral  discovery  and  development  in  the  Ameri- 
cas; a  discussion  of  the  origin  and  distribution  of  ore  de- 
posits, embracing  the  chemical  processes  involved  in  their 
formation  and  subsequent  alterations.  A  description  of 
the  geology  and  mineralogy  of  ore  bodies,  particularly 
those  yielding  gold,  silver,  copper,  iron,  lead  and  zinc. 
Kemp's  Ore  Deposits. 

13.  Special  Problems  Professor  Hall 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  12.  Required  of  seniors  in  mining. 
The  investigation  of  problems,  involving  the  field  and  laboratory 
work  of  some  particular  formation  and  reading  incident  to  the 
study  of  the  material  collected.  The  methods  of  systematically 
recording  and  interpreting  geological  and  mineralogical  data  as 
observed  in  the  field ;  keeping  of  notebook,  preparation  of  geo- 
logical maps,  profiles  and  sections  will  be  taught. 
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MECHANICS   AND   MATHEMATICS 

B.  F,  Groat,  B.  S.,  Professor  of  Mechanics  and  Mathematics 
ELTING  H.  Comstock,  M.  S.,  Instructor  in  Mathematics 

1.  Algebra  and  Trigonometry  Mb.  Com  stock 

Five  credits  (five  recitations  per  week)  First  semester 

Required  of  freshmen. 

Rational  integral  functions,  factors  and  roots  of  general 
quadratic,  factor  and  remainder  theorems,  factors  and 
values  of  f(x),  graphs,  cube  roots  of  unity,  progressions  and 
notation,  development  of  f(x),  and  undetermined  co-efficients, 
convergence,  divergence,  equivalence,  exponential  theorem, 
logarithmic  series  and  logarithms,  summation  of  series,  derived 
functions,  theory  of  equations,  trigonometric  ratios,  right  tri- 
angles, general  definitions  of  functions,  analytic  relations,  trigo- 
nometric equations,   oblique  triangles. 

2.  Algebra  and  Analytic  Geometry  Mr.  Comstock 

Five  credits   (five  recitations  per  week)  Second  semester 

Open  to  students  completing  1.  Required  of  freshmen. 
Spherical  formulae  and  solution  of  spherical  triangles,  per- 
mutations and  combinations,  determinants,  systems  of  co- 
ordinates, loci,  straight  line,  transformation,  equations 
of  the  conies,  limits,  areas  and  limits  of  sums,  differentia- 
tion   and    integration    of    elementary    forms,    probabilities. 

3.  Analytic  Geometry  and  Infinitesimal  Analysis  Mr.  Comstock 

Five  credits   (five  recitations  per  week)  First  semester 

Open  to  students  completing  2.  Required  of  sophomores. 
Properties  of  the  conies,  equation  of  2d  degree,  higher  plane 
curves,  co-ordinates  in  space,  point,  plane,  straight  line, 
quadric  surfaces,  review  of  nature  of  differentiation  and  in- 
tegration, elementary  forms,  geometric  applications,  suc- 
cessive derivatives,  expansion  of  functions,  indetermin- 
ate forms,  rates,  partial  derivatives,  maxima  and  minima, 
change  of  variable,  applications  to  analytic  geometry 

4.  Differential  and  Integral  Calculus  Mr.  Comstock 

Five  credits   (five  recitations  per  week)  Second  semester 

Open  to  students  completing  3.     Required  of  sophomores. 
Applications    continued,     rational    fractions,    rationalization, 
formulae   of   reduction,    multiple    integration,    various   sys- 
tems of  co-ordinates,  approximate  integration,  some  differ- 
ential  equations   of  mechanics,   least  squares. 

5.  Statics  and  Mechanics  of  Materials  Professor  Groat 

Five  credits   (five  recitations  and  lectures  per  week)  First  semester 

Open  to  students  completing  4  and  Physics  1.     Required  of  juniors. 
Mathematical     conditions     of     equilibrium,     frames,     theory     of 
elasticity,  beams,  shafts,  columns,  boiler  plates,   etc. 

6.  Kinetics  and  Hydraulics  Professor  Groat 

Five  credits  (five  recitations  and  lectures  per  week)  Second  semester 

Open  to  students  completing  5.     Required  of  juniors: 
Motion  of  rigid  bodies;   numerous  problems  in  work,  power, 
energy,    friction    and    hydraulics. 

7.  Water  Power  Professor  Groat 

Five  credits  (five  recitations  and  lectures  per  week)  First  semester 

Open  to  students  completing  G.     Required  of  seniors. 
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Estimation  of  power  to  be  developed  at  a  power  site.  Dams. 
Riparian  rights.  Number  and  type  of  units  to  install.  Speed 
control.      Power    houses.      Appendages.      Transmission. 

8.     Thermodynamics  Professor    Groat 

Three  credits  (three  recitations  and  lectures  per  week)   Second  semester 
Open  to  students  completing  7.  Required  of  seniors. 
Properties  of  gases.     Steam  engine.     Gas  engine.     Steam  and  gas 
turbines.     Power  plants.     Pumping. 

MECHANICAL   ENGINEERING 

John  J.  Flather,  Ph.  B.,  M.  E.,  Professor  of  Mechanical  Engineering 

18.  Steam  Engine  Professor  Flather 

Two  credits    (two   lectures   per  week)  Second   semester 

Open  to  students  completing  Mechanics  5.  Required  of  juniors. 
Mechanics  of  the  steam  engine.  Work  in  cylinder;  effect  of 
reciprocating  parts;  steam  distribution.  Mechanism  of 
steam  engines.  A  study  of  the  details  of  modern  steam 
engines.  Valve  and  valve  gears.  A  study  of  the  slide 
valve,  link  motions  and  other  reversing  gear;  automatic 
cut-off  gears  and  the  Zeuner  diagram.  The  steam  engine 
indicator.  Principles  and  operation  of  the  instruments,  in- 
dicator   rigging;    indicator   cards,    compounding. 

METALLURGY 

William  R.  Appleby,  M.  A.,  Professor  of  Metallurgy 

Pfter  Christianson,  B.  S.,  E.  M.,  Assistant  Professor  of  Assaying 

Levi  B.  Pease,  M.  S.,  Assistant  Professor  of  Metallurgy 


1.  Assaying  Professor  Appleby  and  Assistants 

8  credits   (four  lectures  and  eight  laboratory  hours  per  week) 

Second  semester 
Open  to  students  completing  Mineralogy  1.   Required  of  freshmen. 
Determination    of    values    of    ores,    metallurgical    products    and 
bullion. 

2.  Ore  Testing  Professor  Appleby  and  Assistants 

Six  credits   (two  lectures  and  eight  laboratory  hours  per  week) 

First  semester 

Open  to  students  completing   1   and  Mining  5.   Required  of  seniors. 

Determination  of  methods  of  ore  treatment,  stamping,  concen- 
tration, cyanidation,  roasting,  chlorination,  lixiviation  and 
amalganation. 

3.  General  Metallurgy  and  Metallurgy  of  Iron         Assistant  Professor 

Christianson 
Three  credits   (three  lectures  per  week)  First  semester 

Open  to  students  completing  1.     Required  of  sophomores. 
Including    the    subjects    of    combustion,     fuels,     refractory    ma- 
terial  and   furnaces.      Lectures  and   recitations   on   metallurgy 
of    iron. 


Metallurgy  of  Wrought  Iron  and  Steel 
Three  credits   (three  lectures  per  week) 


Assistant  Professor 

Christianson 

Second  semester 
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Open  to  students  completing  3.     Required  of  sophomores. 
Consideration  of  the  principles  of  manufacture,   details  of  plant 
construction  and  chemical  and  physical  phenomena. 

Metallurgy  of  the  Base  Metals  Assistant   Professor   Pease 

Four  credits  (four  lectures  per  week)  First  semester 

Open  to  students  completing  4.     Required  of  juniors. 
Lead,     copper,     zinc    and     mercury.       Consideration    of    smelting 
nut  hods  and  principles  involved  refining  methods. 

6.  Metallurgy  of  the  Precious  Metals  Assistant  Professor  Pease 

Four  credits  (four  lectures  per  week)  Second  semester 

Open  to  students  completing  5.     Required  of  juniors. 

Gold,  silver  and  platium.     Methods  and  principles  of  cyanidation, 

chlorination,    amalgamation   and   lixiviation   as   applied   to    the 

treatment  of  the  above. 

7.  Electro-Metallurgy  Assistant  Professor  Christianson 

Three  credits   (three  lectures  per  week)  Second  semester 

Open  to  students  completing  6.     Required  of  seniors  in  Metallurgy. 
This    course    considers   the   treatment   of   ores    by   electricity,    as 
well  as  electrolytic  separation  and  refining  of  metals. 

8.  Field  Work  in  Metallurgy  Professor  Appleby  and  Assistants 

Two  credits   (eight  hours  per  day  in  field  for  seven  days) 

June  following  second  semester 
Open  to  students  completing  6.     Required  of  juniors. 
Study  of  metallurgical  operations  at  smelters  and  mills.     Detail 
report  is  required  covering  plants  visited. 

y.     Thesis  and  Specifications  Professor  Appleby  and  Assistants 

Four  credits   (four  hours  conferences  and  laboratory)    Second  semester 
Open  to  students  completing  8.     Required  of  seniors  in  Metallurgy. 
Detail    investigations    of    ore    treatment,    with    report    including 
designs  and  specifications  for  suitable  plants. 

MINING  ENGINEERING 

Charles  E.  van  Barneveld,  B.A.,  Sc,  E.M.,  Professor  of  Mining  Engi- 
neering 
Edward  P.  McCarty,  E.M.,  Assistant  Professor  of  Mining 

1.  Mining  Assistant  Professor  McCarty 

Four  credits   (four  lectures  per  week) 

Open  to  sophomores  in  regular  standing.     Required  of  sophomores. 

Explosives,   blasting,   air  compressors  and  quarrying. 

2.  Mining  Professor  van   Barneveld 

Five  credits    (five  lectures  per  week)  First  and  second  semester 

Open  to  those  who  have  completed  1.     Required  of  juniors. 
Mode    of    occurrence    of    ore    bodies ;    prospecting,    shaft-sinking, 
tunneling,     drifting,     stoping,     timbering.       Methods     of     metal 
mining.      Methods    of    coal    mining.      Hydraulic    mining. 

3.  Mine  Surveying  Professor  van  Barneveld  and  Assistant 

Five  credits    (five  lectures  per  week)  First  semester 

Open  to   those  who  have  taken  mathematics   1,    2,   3   and   4   and 
mining   1.      Required  of  juniors. 
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Computations,    platting   and   problems   with    special    reference    to 
mine  surveying. 

4.  Mining  and  Mining  Engineering  Professor  van  Barneveld 

Five  credits   (five  lectures  per  week)  First  and  second  semester 

Open  to  those  who  have  completed  mining  2  and  3.  Required  of  seniors. 
Mine    management.       The    examination     of    a    mining    property. 

Sampling   ore    reserves,    etc.      Mine   accounts.      Mine   accidents. 

Mining   law.      Mining    machinery,    underground    transportation, 

hoisting,     pumping    and    ventilation.       Electricity     applied     to 

minng. 

5.  Ore  Dressing  Assistant  Professor  McCarty 

Five  credits    (five  lecture  hours  per  week)  Second  semester 

Open  to  those  having  completed  sophomore  work.     Required  of  juniors. 
Mechanical  preparation  of  ore  for  the  market,  for  metallurgical 
treatment,    etc. 

6.  Designs  and  Specifications         Professor  van  Barneveld  and  Assistant 

Four  credits    (eight  laboratory  hours  per  week)  Second   semester 

Open  only  to  seniors  in  regular  standing.  Required  of  seniors. 
Designs  of  mine  cars,  skips,  head-frames,  etc.,  in  connection  with 
thesis  work. 

7.  Field  Work  Professor  van  Barneveld  and  Assistant 

Eight  credits   (eight  hours  a  day  for  six  weeks)  Second  semester 

Open  to  those  who  have  completed  mining  3.     Required  of  juniors. 
Practice   in   plane   surveying  during  month   of   May.    Practice    in 
underground  mine  surveying  during  first  two  weeks  of  June. 

8.  Mine    Mapping  Assistant    Professor    McCarty 

Two   and  one-half  credits    (five   laboratory   hours   per  week) 

Second   semester 
Open  to  those  who  have  completed  3.     Required  of  juniors. 

9.  Practical  Mining  Professor  van  Barneveld  and  Assistant 

Eight  credits    (eight  hours  per  day,  six  weeks)  Summer  vacation 

Open  to  those  who  have  completed  1,  2,  3,  7  and  8.     Required  of  juniors. 
Study    of    mining    operations.      Mine    plant    and    equipment    and 
practical  mining  work  at  a  mine  to  be  selected  by  department 
during  months  of  July  and  August.     Open  to  those  who  have 
completed  1,   2,   3   and   8. 

10.  Thesis  Professor  van  Barneveld  and  Assistant 

Two  and  four  credits  (two  and  four  hours  conferences) 

First  and  second  semesters 
Open  only  to  seniors  in  regular  standing.     Required  of  seniors. 
Conference  with   individual   students.      This  work   is  based   upon 
a  review  of  the  preceding  technical  work  and  field  work. 

PHYSICS 

Frederick  S.  Jones,  M.A.,  Professor  of  Physics 
Alois  F.  Kovarik,  M.A.,  Instructor  in  Physics 

1.     General  Physics  Professor  Jones  and  Mr.  Kovarik 

Four  credits   (four  lectures  and  recitations  per  week) 

First  and  second  semester 

Open  to  students  completing  mathematics  2.     Reciuired  of  sopho- 
mores. 
Recitations   and   experimental   lectures.  .  .    . 


School  of  Mines 


SENIORS— 15 


Boyle,   Patrick  J.,   Brainerd. 
Cullyford,   James  A.,   Duluth. 
Dahl,    C.    F.,    St.    Hilaire. 
Deichen,  William  A.,  St.  Paul. 
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Kibbe,   G.   E.,   Hampton,   Iowa. 
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University  Calendar 

1909-1910 

THE  UNIVERSITY  YEAR 

The  University  year  covers  a  period  of  thirty-eight  weeks  beginning 
•on  the  second  Tuesday  in  September.  Commencement  day  is  always  the 
second  Thursday  in  June. 


Registration  begins 

Entrance   examinations,    condition   examina- 
tions, registration 
First  semester  begins 
University  Council  meeting 
School  of  Agriculture  session  begins 
Board  of  Regents  meeting 
Thanksgiving  Day,  recess  three  days 
University  Council  meeting 
Board  of  Regents  meeting 
Holiday  recess  begins  5  :40  P.  M. 

Holiday  recess  ends  8 :30  A.  M. 
Semester  examinations  begin 
Semester  examinations  close 
Registration  for  second  semester  closes 
Second  semester  begins 
Lincoln's  birthday,  holiday 
Washington's  birthday,  holiday 
Good  Friday,  recess  two  days 
University  Council  meeting 
Board  of  Regents  meeting 
Decoration  Day,  holiday 
Semester  examinations  begin 
Semester  examinations  close 
Baccalaureate  service 
University  Council  meeting 
Senior  class  exercises 
Phi  Beta  Kappa  address  8:00  P.  M. 
Senior  Promenade  9:00  P.  M. 
Alumni  Day 

Board  of  Regents  meeting 
Thirty-eighth  annual  commencement 
Summer  vacation  begins 


1909 

Sept. 

7 

Tuesday 

Sept.7-12 

Week 

Sept. 

14 

Tuesday 

Oct. 

4 

Monday 

Oct. 

4 

Monday 

Oct. 

7 

Thursday 

Nov. 

25 

Thursday 

Dec. 

6 

Monday 

Dec. 

14 

Tuesday 

Dec. 

18 

Friday 

1910 

Jan. 

4 

Tuesday 

Jan. 

22 

Saturday 

Jan. 

29 

Saturday 

Jan. 

31 

Monday 

Feb. 

1 

Tuesday 

Feb. 

12 

Saturday 

Feb. 

22 

Tuesday 

March  25 

Friday 

April 

4 

Monday 

May 

5 

Thursday 

May 

30 

Monday 

May 

31 

Tuesday 

June 

4 

Saturday 

June 

5 

Sunday 

June 

6 

Monday 

June 

6 

Monday 

June 

7 

Tuesday 

June 

7 

Tuesday 

June 

8 

Wednesday 

June 

8 

Wednesday 

June 

9 

Thursday 

June 

10 

Friday 

Program — Entrance  Examinations 
1909-10 
When  entrance  examinations  are  required  this  schedule  will  be  followed. 


Sept. 


Sept.  8 

Sept.  9 

Sept.  10 

Sept.  7 

Sept.  8 

Sept.  9 

Sept.  10 


Tuesday 

9 

A.  M. 

Astronomy 

Botany 

Geology 

Chemistry 

Physiography 

Zoology 

2 

P.  M. 

American  Government 

History 

Political  Economy 

Physics 

Wednesday 

9 

A.  M. 

English 

2 

P.  M. 

German 
French 
Latin 
Scandinavian 

Thursday 

9 

A.  M. 

Elementary  Algebra 
Commercial  Geography 

2 

P.  M. 

Higher  Algebra 

Friday 

9 

A.  M. 

Plane  Geometry 

2 

P.  M. 

Solid  Geometry 

Program — 

-Supplementary  Examinations 

Tuesday 

9-1; 

!      Mathematics  and  Mechanics 

2-5  Mining  Engineering  Subjects 

Wednesday    9-12  Chemistry 

2-5  Drawing  and  Descriptive  Geometry 
Mechanical  Engineering  Subjects 

Thursday        9-12  Metallurgical  Subjects 

2-5  Physics 

Friday  9-12  Electrical  Engineering  Subjects 

2-5  Geology  and  Mineralogy 


All  candidates  for  examinations  should  report  at  the  scheduled  time 
in  Room  13  Library  Building. 

The    University    Year   for   1910-11  will  begin  Tuesday,  September  13 


The  University 


The  University  of  Minnesota  comprises  the  following  named  schools, 
colleges  and  departments : 

The  College  of  Science,  Literature  and  the  Arts 

The  College  of  Engineering  and  the  Mechanic  Arts 

The  Department  of  Agriculture,  including — 

The  College  or  Agriculture 

The  School  of  Agriculture 

Short  Course  for  Farmers 

The  Dairy  School 

The  Crookston  School  of  Agriculture 
The  College  of  Law 
The  College  of  Medicine  and  Surgery 
The  College  of  Homeopathic  Medicine  and  Surgery 
The  College  of  Dentistry 
The  College  of  Pharmacy 
The  School  of  Mines 

The  School  of  Analytical  and  Applied  Chemistry 
The  College  of  Education 
The  Graduate  School 

The  Regents  of  the  University  have  entrusted  to  their  charge : 
The  Experiment  Stations,  including — 

The  Main  Station  at  St.  Anthony  Park 

The  Sub-Station  at  Crookston 

The  Sub-Station  at  Grand  Rapids 
The  Geological  and  Natural  History  Survey 


Bulletins  of  these  schools,  colleges  and  departments  may  be  obtained 
upon  application  to  the  University  Registrar. 


The  Board  of  Regents 


CYRUS  NORTHROP,  LL.D.,  Minneapolis         .        .        .      Ex-Oflicio 
The  President  of  the  University 

The  HON.  JOHN  LIND,  Minneapolis 1914 

The  President  of  the  Board 

The  HON.  JOHN  A.  JOHNSON,  St.  Peter    ....       Ex-Officio 
The  Governor  of  the  State 

The  HON.  C.  G.  SCHULZ,  St.  Paul         ......      Ex-Officio 

The  State  Superintendent  of  Public  Instruction 

The  HON.  THOMAS  WILSON,  St.  Paul 1915 

The  HON.  A.  E.  RICE,  Willmar 1915 

The  HON.  B.  F.  NELSON,  Minneapolis 1910 

The  HON.  PIERCE  BUTLER,  St.  Paul 1910 

The  HON.  CHARLES  A.  SMITH,  Minneapolis    ....  1910 

The  HON.  S.  M.  OWEN,  Minneapolis 1913 

The  HON.  W.  J.  MAYO,  Rochester 1913 

The  HON.  HENRY  B.  HOVLAND,  Duluth  ....  1914 


C.  D.  DECKER,  Minneapolis, 

Secretary  of  the  Board 


Executive  Officers 


THE  UNIVERSITY 


CYRUS  NORTHROP,  LL.  D.,  President 
ERNEST  B.  PIERCE,  B.  A.,  Registrar 

JAMES  T.  GEROULD,  B.  A.,  Librarian 
C.  D.  DECKER,  Purchasing  Agent 
J.  D.  BREN,  Cashier 

THE  COLLEGES 

JOHN  F.  DOWNEY,  M.A.,  C.  E.,  Dean  of  the  College  of  Science, 
Literature  and  the  Arts 

FREDERICK  S.  JONES,  M.A.,  Dean  of  the  College  of  Engineering 
and  the  Mechanic  Arts 

JOHN  W.  OLSEN,  B.S.,  Dean  and   Director  of  the  Department  of 
Agriculture 

WILLIAM  S.  PATTEE,  LL.D.,  Dean  of  the  College  of  Law 

FRANK    FAIRCHILD    WESBROOK,  M.A.,  M.D.,  CM.,  Dean  of  the 
College  of  Medicine  and  Surgery 

EUGENE  L.  MANN,  B.A.,  M.D.,  Dean    of    the  College   of    Homeo- 
pathic Medicine  and  Surgery 

ALFRED  OWRE,  D.M.D.,  M.D.,  Dean  of  the  College  of  Dentistry 

FREDERICK  J.  WULLING,  Phm.D.,  LL.M.,  Dean  of  the  College  of 
Pharmacy 

WILLIAM  R.  APPLEBY,  M.A.,  Dean  of  the  School  of  Mines 

GEORGE  B.  FRANKFORTER,  M.A.,  Ph.D.,  Dean  of  the  School  of 

Chemistry 

GEORGE  F.  JAMES,  Ph.D.,  Dean  of  the  College  of  Education 
HENRY  T.  EDDY,  C.E.,  Ph.D.,  LL.D.,  Dean  of  the  Graduate  School 


ADA  L.  COMSTOCK,  M.A.,  Dean  of  Women 
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The  University  Council 


At  the  regular  meeting  of  the  Board  of  Regents  of  the  University, 
May  31st,  1905,  a  University  Council  was  established  according  to  the 
following  plan : 

I.  The  name  of  the  body  shall  be  The  University  Council.  It  shall 
consist  of  the  President  of  the  University,  the  Deans  of  the  various  col- 
leges and  schools,  one  elected  representative  from  each  college  or  school 
for  each  400  students  or  major  fraction  thereof,  and  one  representative 
of  the  general  alumni  association. 

II.  The  elected  members  shall  serve  for  a  period  of  one  year.  They 
shall  be  chosen  from  the  various  faculties  at  the  time  of  the  selection  of 
standing  committees.  The  representative  of  the  general  alumni  associ- 
ation shall  be  chosen  by  that  body  at  its  annual  meeting  from  among  the 
alumni  who  are  not  members  of  the  University. 

III.  The  Council  shall  be  authorized  to — 

a)  Appoint  the  following  committees  or  the  faculty  representation 
thereon : 

The  University  auditing  committee 

The  University  press  committee 

The  committee  on  athletics 

The  committee  on  University  relations  to  other  institutions  of 

higher  learning 
The  committee  on  health  and  sanitation 
The  committee  on  commencement  and  other  University  func« 

tions 
The  committee  on  catalogue,  programs  and  courses  of  study 
The  committee  on  student  entertainments  and  social  affairs 
And  such  other  committees  as  the  general  University  interests 

may  require. 

b)  Receive  reports  from  such  committees  and  make  such  recom- 
mendations as  may  be  required. 

c)  Consider  and  act  upon  any  matter  of  general  University  interest 
beyond  the  province  of  a  single  faculty  which  may  be  referred  to  it  by 
the  President  of  the  University  or  any  faculty. 

IV.  The  Council  shall  hold  stated  meetings  upon  the  first  Monday  of 
October,  December,  April  and  June,  and  such  other  meetings  as  the  Pres- 
ident of  the  University  may  call. 


Representatives  to  the  Council 


The  University 

President  Cyrus  Northrop 

The  College  of  Science,  Literature  and  the  Arts 
Dean  John  F.  Downey  Professor  John  H.  Gray 

Professor  J.  C.  Hutchinson  Professor  H.  F.  Nachtrieb 

Professor  Norman  Wilde 

The  College  of  Engineering  and  the  Mechanic  Arts 
Dean  Frederick  S.  Jones  Professor  George  D.  Shepardson 

The  College  and  School  of  Agriculture 
Dean  John  W.  Olsen  Professor  Harry  Snyder 

Professor  Samuel  B.  Green 

The  College  of  Law 
Dean  William  S.  Pattee  Professor  Henry  J.  Fletcher 

The  College  of  Medicine  and  Surgery 
Dean  F.  F.  Wesbrook  Professor  Thomas  G.  Lee 

The  College  of  Homeopathic  Medicine  and  Surgery 
Dean  Eugene  L.  Mann 

The  College  of  Dentistry 

Dean  Alfred  Owre 

The  College  of  Pharmacy 
Dean  Frederick  John  Wulling 

The  School  of  Mines 

Dean  William  R.  Appleby 

The  School  of  Chemistry 

Dean  George  B.  Frankforter 

The  College  of  Education 

Dean  George  F.  James 

The  Graduate  School 

Dean  Henry  T.  Eddy 

The  Dean  of  Women 

Ada  L.  Comstock 

The  University  Library 

James  T.  Gerould 

General  Alumni  Association 
David  P.  Jones 


University  Council  Committees 


The  University  Auditing  Committee 

Professors  Rastall,  Fletcher,  Sigerfoos,  Springer, 
Washburn 

The  Committee  on  Athletics 

Professors  Paige,  Harding,  D.  P.  Jones,  Litzenberg, 
Robinson 

The  Committee  on  Grounds  and  Sanitation 

Professors  Flather,  Bass,  Bracken,  Fletcher,  Frankforter, 
Randall,  Wesbrook 

The  Committee  on  Catalogue,  Programs  and  Courses  of  Study 

Professors  Gray,  Fletcher,  A.  E.  Haynes,  Johnston,  Snyder, 
E.  B.  Pierce 

The  Press  Committee 

Professors  Schaper,  Beach,  Constant,  Johnston,   Robinson 

The  Committee  on  Commencement  and  other  University  Functions 

Professors  Nachtrieb,  James,   Kirchner,   Pattee,   Randall, 

SCHLENKER,  Dr.  SCOTT,  WlLDE 

The  Committee  on  Student  Entertainments  and  Social  Affairs 

Professors  Frankforter,  Bass,  Clements,  Comstock,  Cooke, 
Owre,  Pike 

The  Committee  on  University  Relations  to    other  Institutions  of  Higher 
Learning 

Professors    Downey,    Bothne,    Eddy,    Gray,    Green,    James, 
Lee 

The  Committee  on  University  Extension  and  University  Lectures 

Professors  West,  Haecker,  Juergensen,  Rankin,  Shepardson 

The  Committee  on  the  Library 

Professors    Eddy,    Fletcher,    F.    S.    Jones,    Lee,    Reynolds, 
Van  Barneveld,  West,  J.  T.  Gerould 
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The  School  of  Mines 


FACULTY 

Cyrus  Northrop,  LL.D.,  President 

William  R.  Appleby,  M.A.,  Dean  and  Professor  of  Metallurgy 
Charles  E.  van  Barneveld,  B.A.,  Sc.,  E.M.,  Professor  of  Mining  Engi- 
neering 
Benjamin  F.  Groat,  B.S.,  LL.B.,  Prof essor  of  Mechanics  and  Mathematics 
Peter  Christianson,  B.S.,  E.M.,  Professor  of  Metallurgy 
Elting  H.  Comstock,  M.S.,  Professor  of  Mechanics  and  Mathematics 
Edward  P.  McCarty,  E.M.,  Assistant  Professor  of  Mining 
Levi  B.  Pease,  M.S.,  Assistant  Professor  of  Metallurgy 
John  J.  Flather,  Ph.  B.,  M.E.,  Professor  of  Mechanical  Engineering 
George  B.  Frankforter,  Ph.  D.,  Professor  of  Chemistry 
Christopher  W.  Hall,  M.A.,  Professor  of  Mineralogy  and  Geology 
Frederick  S.  Jones,  M.A.,  Professor  of  Physics 

William  H.  Kavanaugh,  M.E.,  Prof  essor  of  Experimental  Engineering 
William  H.  Kirchner,  B.S.,  Professor    of     Drawing     and     Descriptive 

Geometry 
Edward  E.  Nicholson,  M.A.,  Assistant  Professor  of  Chemistry 
George  D.  Shepardson,  M.A.,  M.E.,  Professor  of  Electrical  Engineering 
Charles  F.  Sidener,  B.S.,  Professor  of  Chemistry 

instructors  and  assistants 

Charles  P.  Clarke,  B.S.,  Instructor  in  Drawing 
Francis  C.  Frary,  M.S.,  Instructor  in  Chemistry 
Frank  F.  Grout,  M.S.,  Instructor  in  Mineralogy 
Alois  F.  Kovarik,  M.A.,  Instructor  in  Physics 
Norman  W.  Rose,  M.E.,  Instructor  in  Drawing 
Frank  B.  Rowley,  B.S.,  M.E.,  Instructor  in  Drawing 
William  T.  Ryan,  E.E.,  Instructor  in  Electrical  Engineering 
Charles  F.  Shoop,  B.S.,  Instructor  in  Mechanical  Engineering 
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ADMISSION 

Examinations  for  admission  will  be  held  at  the  begining  of  the  year. 
See  calendar  and  program  of  examinations. 

All  candidates  for  admission  must  take  entrance  examinations  in 
Algebra  and  Geometry  to  the  extent  indicated  in  syllabi,  pages  14  and  15. 
These  examinations  will  be  held  in  Room  24,  School  of  Mines  Building. 

No  student  will  be  registered  for  first  semester's  work  after  September 
25th,  1909,  or  for  second  semester's  work  after  February  12th,  1910. 

All  applicants  should  present  themselves  to  the  Dean  of  the  School 
of  Mines,  Room  25,  School  of  Mines  Building,  who  will  furnish  them 
with  application  blanks  and  directions  covering  examinations  and 
registration. 

Women  will  not  be  admitted  to  any  course  offered  in  the  School  of 
Mines. 


GENERAL  REGULATIONS  GOVERNING  ADMISSION 

I.  Students  will  be  admitted  to  the  freshman  class  on  passing  the 

regular  entrance  examinations. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than  three  half- 

year  subjects,  or  their  equivalent.  No  conditions,  however,  in 
entrance  mathematics  shall  be  allowed  except  upon  special  per- 
mission of  the  Department  of  Mathematics. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be  admitted  with 

out  examination,  except  in  Mathemacics,  provided — 

(1)  That  the  school  maintain  a  full  four-year  course  of  high 
school  work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's 
certificate  showing  the  satisfactory  completion  of  all  the  studies 
required  for  admission  to  the  desired  University  course. 

IV.  Graduates  of  Minnesota  State  high  schools  who  are  deficient  in  not 

more  than  three  half-year  subjects  or  their  equivalent,  may  be  ex- 
cused from  entrance  examinations  in  such  subjects  as  the  enroll- 
ment committee  may  decide  upon;  such  candidates  should  pre- 
sent themselves  to  the  committee  not  later  than  Tuesday  of  ex- 
amination week. 

V.  Graduates  of  Minnesota  State  high  schools  whose  principal's  certi- 

ficate shows  them  to  be  deficient  in  more  than  three  half-year 
subjects  or  their  equivalent,  even  though  they  have  made  such 
additional  preparation  as  they  deem  necessary,  must  take,  never- 
theless, the  regular  entrance  examination  in  all  subjects,  as  pro- 
vided in  sections  I.  and  II.,  unless  excused  by  vote  of  the  faculty; 
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and  persons  wishing  to  present  reasons  for  such  excuse  should 
report  to  the  enrollment  committee  not  later  than  Tuesday  of 
examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal  schools  will 

be  admitted  upon  the  same  terms  as  graduates  of  State  high 
schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of  the 

State  High  School'  Board,  but  requiring  for  graduation  a  four 
years'  course,  exclusive  of  the  common  school  branches,  conform- 
ing essentially  in  distribution  of  time  to  the  entrance  require- 
ments of  at  least  one  of  the  University  courses,  will,  upon  appli- 
cation, be  inspected  by  a  committee,  and,  after  favorable  recom- 
mendation, may  be  accredited  by  the  faculty  in  all  respects  as  are 
the  State  high  schools,  provided — ■ 

(1)  That  the  school  be  open  to  inspection  at  any  time  by  the 
University : 

(2)  That  it  take  such  supplementary  examinations  as  may  be 
prescribed  from  time  to  time. 

VIII.  Graduates  from  schools  in  other  states,  whose  diplomas  admit  to 

reputable  colleges  in  the  state  in  which  the  school  is  located,  will 
be  received  subject  to  the  regulations  that  apply  to  graduates  of 
Minnesota  State  high  schools. 

IX.  Applicants  coming  from  schools  not  included  in  any  of  the  above 

classes  must  take  the  regular  entrance  examinations  or  present 

State  High  School  Board  certificates,  and  take  examinations  in 

entrance  Mathematics. 

In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to  take 

supplementary  examinations  if  he  does  not  sustain  himself  creditably  in 

his  course. 

The  enrollment  committee  will  meet  every  day  during  the  week  com- 
mencing Tuesday,  September  7th,  in  School  of  Mines  Building,  room  25, 
at  9  o'clock,  a.  m. 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FRESHMAN  CLASS 


Required  subjects 

English 

Elementary  Algebra 
Higher  Algebra     . 
Solid  Geometry    . 
Plane  Geometry 


four  credits 

one  credit 

one  half  credit 

one  half  credit 

one  credit 
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Electives     (Eight  credits  must  be  selected  from  this  list) 
Latin 

Grammar,  one  credit 

Caesar,  four  books,  one  credit 

Cicero,  six  orations,  one  credit 

Virgil,  six  books,  one  credit 
Greek 

Grammar,  one  credit 

Anabasis,  four  books,  one  credit 
German 

Grammar,  one  credit 

Literature,  one  credit 
French 

Grammar,  one  credit 

Literature,  one  credit 
Spanish 

Grammar,  one  credit 

Literature,  one  credit 
Norwegian-Swedish 

Grammar,  one  credit 

Literature,   one  credit 
History 

Ancient  to  Charlemagne,  one  credit 

Modern,  from  Charlemagne, tone  credit 

English,  one  half  credit 

Senior  American,  one  half  credit 
American  Government,  one  half  credit 
Physics,  one  credit 
Chemistry,  one  credit 
Botany,  one  half  or  one  credit 
Zoology,  one  half  or  one  credit 
Astronomy,  one  half  credit 
Geology,  one  half  credit 
Physiography,  one  half  credit 
Commercial  Geography,  one  half  or  one  credit 
Business  Subjects 

History  of  commerce,  one  half  credit 

Economic  History  of  England,  one  half  credit 

Economic  History  of  the  United  States,  one  half  credit 

Elementary  economics,  one  half  credit 

Business  law,  one  half  credit 

Elementary  bookkeeping,  one  half  credit 

Advanced  bookkeeping  and  business  practice,  one  credit 

Stenography  and  typewriting,  two  credits 

Business  spelling  and  correspondence,  one  half  credit 
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Manual  Subjects 

Freehand  drawing,  two  credits 
Mechanical  drawing,  two  credits 
Shop  work,  two  credits 
Modeling  and  wood  carving,  one  credit 
Domestic  art  and  science,  two  credits 

DESCRIPTION  OF  REQUIRED  SUBJECTS  FOR  ADMISSION 

The  following  statements  indicate  in  a  general  way  the  preparation 
which  the  University  expects  in  the  various  subjects  accepted  for  admis- 
sion. 

English  (four  years) 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  part 
of  preparatory  schools,  the  entrance  requirement  in  English  is  outlined  below  some- 
what in  detail.  To  satisfy  this  requirement  a  four-year  course  of  not  less  than  four 
hours  per  week  must  be  pursued.  The  headings  under  which  instruction  will  natur- 
ally fall  are: 

(a)  English  Classics 

(b)  The  Principles  of  Rhetoric 

(c)  Practice  in  Written  Expression 

(a)  English  Classics  should  include  a  critical  reading,  in  class,  of  English 
masterpieces.  The  following  are  suggested  as  well  adapted  for  such  study:  Shake- 
speare's Macbeth:  Milton's  Paradise  Lost;  Carlyle's  essay  on  Burns.  In  the  study 
of  these  works  the  student  should  know  the  leading  facts  connected  with  the 
author  and  his  time;  he  should  become  familiar  with  the  subject  matter  of  the  work 
and  thoroughly  at  home  with  the  story,  and  should  have  a  clear  idea  of  the  form 
and  structure  of  the  work  as  a  whole. 

A  less  critical  knowledge  of  other  standard  or  classic  works,  which  may  perhaps 
be  read  by  the  student  at  home,  with  written  reports  and  brief  oral  discussions  in 
class,  is  desirable.  The  following  works  are  noted  as  indicative  of  the  minimum 
amount  of  work  expected:  at  least  two  of  Shakespeare's  plays,  beside  the  one  read  in 
class,  one  of  Irving's  works,  one  of  Hawthorne's  novels,  one  of  Stevenson's  novels, 
one  of  Webster's  orations. 

(b)  The  work  in  the  principles  of  composition  should  include  the  principles 
and  technical  terms  of  ordinary  texts  upon  the  subject,  whether  acquired  by  the 
direct  study  of  such  texts  or  mainly  by  the  study  of  selected  English  masterpieces. 
It  should  not  be  forgotten  that  this  is  not  an  end  in  itself,  but  simply  a  means  of 
teaching  the  student  the  correct  use  of  English. 

(c)  Not  less  than  one  hour  each  week  throughout  the  four  years  of  the  high 
school  course  should  be  devoted  to  practice  in  written  expression.  The  instructor 
may  choose  such  topics  as  local  conditions  may  require  or  make  most  profitable; 
but  whatever  line  of  work  is  pursued,  the  student  should  be  taught  to  use  language 
correctly  and  forcibly  and  learn  to  express  himself  clearly  and  logically  in  writing. 

Elementary  Algebra  (one  year) 

The  four  fundamental  operations  for  rational  algebraic  expressions;  factoring; 
highest  common  factor;  lowest  common  multiple;  fractions,  including  complex 
fractions;  linear  equations,  both  numerical  and  literal,  containing  one  or  more  un- 
known quantities;  problems  involving  linear  equations;  binomial  theorem  for  pos- 
itive integral  exponents;  powers  and  roots  of  rational  algebraic  expressions  and  of 
numbers. 


THE    SCHOOL    OF    MINES  15 

Higher  Algebra  (one  half  year) 

This  course  should  begin  with  a  thorough  review  of  the  work  of  the  previous 
course,  to  the  end  that  principles  should  be  learned  and  theorems  and  rules  rigor- 
ously demonstrated.  Numerous  problems  which  involve  putting  questions  into 
equations  should  be  solved,  attention  being  paid  to  gaining  an  understanding  of 
the  principles  involved  rather  than  to  mere  dexterity  in  solution. 

The  additional  topics  to  be  treated  are: — theory  of  exponents;  surds;  quad- 
ratic equations,  both  numerical  and  literal;  equations  with  one  or  more  unknown 
quantities  that  can  be  solved  by  the  methods  of  quadratic  equations;  progressions; 
graphs. 

Plane  Geometry  (one  year) 

The  usual  theorems  and  constructions  contained  in  the  best  text  books,  in- 
cluding the  general  properties  of  plane  rectilinear  figures;  the  circle  and  measure- 
ment of  angles;  similar  polygons;  areas;  regular  polygons  and  the  measurement  of 
the  circle. 

Special  emphasis  should  be  placed  upon  developing  the  ability  to  solve 
original  exercises,  loci  problems,  and  problems  involving  the  mensuration  of  lines 
and  surfaces. 

Solid  Geometry  (one  half  year) 

The  usual  theorems  and  constructions  contained  in  the  best  text  books  in- 
cluding the  relation  of  planes  and  lines  in  space;  the  properties  and  measurement 
of  prisms,  pyramids,  cylinders  and  cones;  the  sphere  and  spherical  triangle. 

Original  exercises,  loci  problems  and  problems  involving  the  mensuration  of 
surfaces  and  solids  should  form  an  important  part  of  the  course. 

ADVANCED  STANDING 
The  University  accepts  records  from  other  colleges  for  credit  to  advanc- 
ed standing.  Such  records  are  accepted  as  far  as  they  are  equivalent  to  the 
work  in  this  University,  subject  to  the  approval  of  the  departments  con- 
cerned. In  bringing  records  from  other  institutions,  the  certificates  must 
be  on  the  official  blanks  of  the  institution  granting  the  certificate,  and 
should  show : 

1.  The  subjects  studied  and  ground  covered 

2.  The  time  spent  upon  each  subject 

3.  In  case  of  laboratory  subjects,  a  concise  statement  of  work  done 

4.  The  result — it  is  sufficient  to  state  that  the  subjects  were  creditably 
completed. 

Students  who  desire  to  obtain  advanced  standing  must  present  their 
applications  and  certificates  to  the  enrollment  committee  who  will  consult 
the  departments  concerned  in  determining  the  credit  to  be  given. 

DAILY  ROUTINE 
The  daily  session  is  divided  into  eight  recitation  periods  of  fifty 
minutes  each,  four  in  the  morning  and  four  in  the  afternoon.  The  morn- 
ing session  begins  at  8 :30  and  closes  at  12  :35  o'clock.  A  general  assembly 
of  the  faculty  and  students  is  held  at  10:25  o'clock,  at  which  there  are 
brief  and  simple  religious  exercises.  The  noon  hour  extends  from  12:35 
to  2  o'clock.  The  afternoon  session  begins  at  2  :00  o'clock,  and  continues 
until  5  :40.     Work  extends  through  six  days  of  the  week. 
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EXAMINATIONS 

Students  failing  to  receive  a  semester  mark  of  75  per  cent  in  any 
subject  shall  have  the  privilege  of  a  supplementary  examination  before  the 
opening  of  the  following  year. 

Each  student  must  obtain  from  the  registrar  his  yearly  average  in  all 
subjects  and  present  himself  for  supplementary  examinations,  according 
to  the  program  given  on  page  3. 

Students  failing  to  receive  a  semester  mark  of  50  per  cent  in  any 
subject  shall  not  be  allowed  to  pursue  any  dependent  subject. 

The  faculty  will  exclude  students  from  attending  classes  in  any  subject 
upon  recommendation  of  the  department  concerned. 

Students  failing  to  pass  supplementary  examinations  must  register 
the  next  year  for  those  subjects  in  which  they  have  failed.  They  may 
take  in  addition  other  subjects  appearing  in  courses  of  instruction,  pages 
33  to  40,  with  the  exception  of  Mining  and  Metallurgical  courses,  based 
upon  requirements  of  the  various  courses  and  daily  program.  They  may 
also  take  certain  electives  in  other  colleges,  provided  suitable  arrange- 
ments can  be  made. 

All  students  must  report  in  time  to  make  suitable  arrangements 
with  departments  concerned  in  case  of  conflicts  in  program. 

No  other  supplementary  examinations  will  be  given.  Students  fail- 
ing to  report  for  supplementary  examinations  will  be  compelled  to  take 
work  over  in  class  as  in  case  of  failures. 

Students  failing  to  present  themselves  for  final  examination  at  the 
end  of  the  first  or  second  semester  will  be  given  zero  on  the  examina- 
tions. 

Students  whose  absences  in  either  semester  exceed  four  weeks  in 
the  aggregate  are  not  permitted  to  take  examinations  without  special 
permission  of  the  faculty. 

A  fee  of  five  dollars  per  subject  is  required  for  each  special  examina- 
tion. 

UNCLASSED  STUDENTS 

No  unclassed  students  will  be  admitted  to  the  School  of  Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examinations  in  any  subject.  If  such  person  pass  in  all 
the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate 
degree,  provided,  that  at  least  one  full  year  be  spent  at  the  University 
before  such  degree  shall  be  granted,  and  provided,  the  examination  in 
every  case  be  held  before  a  committee  of  the  faculty  appointed  for  that 
purpose. 
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THESES 

Every  member  of  the  senior  class  is  required  to  prepare  a  type- 
written thesis  which  must  be  submitted  for  approval  not  later  than 
April  9th.  These  must  be  handed  in  properly  bound,  together. with  origi- 
nal drawings,  tracings,  negatives  and  one  set  of  clear  blue  prints  there- 
from, not  later  than  April  30th. 

The  subject  of  the  thesis  will  be  the  development,  exploitation  and 
equipment  of  a  mining  property  or  metallurgical  plant.  Considerable 
latitude  is  allowed  in  selecting  conditions  and  location,  subject,  however, 
to  the  final  approval  of  the  professor  in  charge  of  the  department. 

The  selection  must  be  made  and  work  must  begin  prior  to  the  Christ- 
mas vacation.  Students  are  expected  to  devote  at  least  twelve  hours  a 
week  to  the  preparation  of  their  theses  during  the  second  semester. 


Special  Information 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz. 
Mining  Engineering,  and  Metallurgy,  leading  to  the  degree  of  Engineer 
of  Mines  (E.  M.),  and  Metallurgical  Engineer  (Met.  E.)  respectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  who  received 
the  degree  of  E.  M.  in  four  years,  and  vice  versa,  provided  such  candidate 
completes  an  additional  year's  work  at  the  school  and  presents  a  suitable 
thesis. 

Students  in  the  College  of  Science,  Literature  and  Arts,  in  the  College 
of  Engineering  and  Mechanic  Arts,  and  in  the  School  of  Technical  and 
Applied  Chemistry,  who  contemplate  taking  a  degree  in  this  school  after 
completing  their  course,  are  recommended  to  select  their  electives  with 
reference  to  as  full  a  preparation  as  possible  for  the  technical  work  of 
the  course  they  propose  to  enter. 

FEES 

A  registration  fee  of  fifteen  dollars  is  required  at  the  beginning  of 
each  semester  from  residents  of  the  state,  and  thirty  dollars  from  non- 
residents. 

The  various  laboratory  fees  are  as  follows : 

Chemical  laboratory  (Qualitative) Per  semester  $  5.00 

Chemical  laboratory  (Quantitative) "  7.00 

Mineralogical  laboratory "  3.00 

Assaying  laboratory "  15.00 

Experimental  laboratory "  6.00 

Steam  Laboratory "  3.00 

Electrical  laboratory "  5.00 

Ore  testing  laboratory 10.00 

The  trip  to  the  mines  made  by  the  junior  class  costs  the  student  from 
one  hundred  to  one  hundred  and  seventy-five  dollars. 

Books  cost  about  as  follows : 

Freshman  year $12.00  to  $15.00. 

Sophomore  year 8.00  to    10.00 

Junior  year 18.00  to    25.00 

Senior  year 10.00  to    30.00 
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A  number  of  books  are  recommended  to  the  student,  but  the  pur- 
chase of  them  is  optional.  The  lower  estimates  given  will  cover  the  cost 
of  books  that  must  be  purchased. 

Each  member  of  the  freshman  class  must  be  provided  with  a  set  of 
draughting  instruments.  The  necessary  instruments  will  cost  about 
fifteen  dollars. 

A  number  of  valuable  catalogs  and  pamphlets  are  loaned  members  of 
the  senior  class  in  the  study  of  mechanics.  A  deposit  of  $3.00  shall  be 
made  with  the  Accountant  by  each  member,  to  be  refunded  upon  the 
return  in  good  condition  of  all  such  matter. 

SUMMARY  OF  EXPENSES 

FRESHMAN    YEAR 

♦Incidental  fee $  30.00 

Chemical  laboratory  fee 10.00 

Mineralogical  laboratory  fee 6.00 

Assaying  laboratory  fee 15.00 

Books 13.00 

Draughting  instruments 15.00 

Note  book  and  supplies 6.00 


$95.00 


SOPHOMORE    YEAR 


♦Incidental  fee $  30.00 

Chemical  laboratory  fee 14.00 

Books 8.00 

Note  books  and  supplies 2.00 


$  54.00 


JUNIOR    YEAR 

♦Incidental  fee $30.00 

Steam  laboratory 3 .00 

Trip  to  the  mines $100.00  to  175.00 

Books 20.00 

Note  books  and  supplies 2 .00 


$154  to     $229.00 
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SENIOR    YEAR 

*  Incidental  fee $  30.00 

Chemical  laboratory  fee 10.00 

Electrical  laboratory  fee 5.00 

Ore  testing  laboratory  fee 10.00 

Experimental  laboratory  fee 6.00 

Books 30.00 

Note  books  and  supplies 2.00 


$93.00 

*For  non-residents  the  incidental  fee  is  $60  per  year. 

Good  board  can  be  obtained  at  a  cost  varying  from  $2.50  to  $4.00 
per  week.  Room  rent  varies  from  $5.00  to  $15.00  per  month.  With 
two  occupying  one  room,  the  rent  per  student  would  be  considerably  lower. 

ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889,  when 
the  general  faculty  of  the  University  recommended  to  the  Board  of  Regents 
its  establishment.  In  1891  the  legislature  of  the  State  of  Minnesota 
voted  an  appropriation  for  establishing  and  equipping  the  school. 
Two  annual  appropriations  have  since  been  made  for  its  support.  The 
legislature  of  1901  appropriated  $47,500  for  a  new  School  of  Mines  build- 
ing. In  1903  the  legislature  appropriated  $25,000  for  completing  and 
equipping  the  School  of  Mines  building,  and  in  1905  an  additional  sum 
was  provided  for  equipment. 

SCHOOL  OF  MINES  BUILDING 

The  School  of  Mines  building  is  designed  to  accommodate  only  the 
technical  work  of  the  School  of  Mines,  as  adequate  building  accommoda- 
tions and  equipment  have  already  been  furnished  for  chemistry,  geology, 
mineralogy,  drawing,  and  mechanical  and  electrical  engineering.  The 
building  is  150  feet  long  by  65  feet  wide.  It  is  a  brick  building  three 
stories  high.  The  lower  floor  is  occupied  by  the  assaying  and  metallurgical 
laboratories;  the  second  floor  contains  offices,  two  large  lecture  rooms, 
a  department  library,  and  a  museum ;  the  third  floor  provides  two  quiz 
rooms,  a  large,  well  lighted  draughting  room,  a  thesis  room,  a  dark  room 
and  a  blue  print  room.  This  building  makes  possible  the  development  of 
the  work  already  begun  and  offers  facilities  for  more  extended  work  along 
technical  lines. 
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LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 
the  east  bank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of 
Mines  have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 
Minneapolis  is  surrounded  by  and  is  in  direct  communication  with 
several  important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center,  all  possible  transportation  facilities  are  available. 

FIELD  WORK 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana,  Colorado,  Utah  and  California,  and  in  the  coal  mines  of 
Pennsylvania. 

At  least  one  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

The  field  work  in  mining  and  metallurgy  consists  of  one  trip  at  the 
close  of  the  Junior  year.     For  details  see  pages  24  and  30. 

Students  must  deposit  with  the  Accountant,  at  least  two  week3 
before  time  set  for  departure  of  class,  a  sum  sufficient  to  cover  following 
expense  items : 

1st.       Board  and  lodging. 
2nd.     Necessary  mine  supplies. 

Transportation  and  incidental  expenses  are  not  included  in  the 
above  items  and  must  be  met  individually. 

A  statement  of  expenditures  will  be  rendered  at  the  close  of  the  work 
and  any  balance  existing  will  be  refunded. 

The  amount  of  deposit  required  will  vary,  according  to  the  locality 
visited,  and  will  be  announced  each  year  when  arrangements  for  the  trip 
are  completed. 

THE  ELLIOT  SCHOLARSHIP  LOAN  FUND 

To  fulfill  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young  men  who 
find  their  efforts  to  obtain  a  practical  education  embarrassed  through  lack 
of  means,  the  sum  of  $5,000  was  placed  in  the  hands  of  the  Board  of 
Regents  as  a  scholarship  fund.  The  income  from  this  fund  is  loaned  stu- 
dents in  the  School  of  Mines  on  the  following  conditions : 

The  financial  needs  of  the  applicant,  his  scholarship,  moral  character, 
enthusiasm  shown   in  his  work   and  promise  of  usefulness  in   his  pro- 
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fession.  When  money  is  available  it  may  be  loaned  to  pay  expenses  of 
worthy  students  during  sickness.  The  loans  are  to  be  repaid,  without 
interest,  at  the  earliest  convenience  of  the  recipients. 


LIBRARY 

The  library  consists  of  about  two  thousand  five  hundred  volumes. 
This  number  represents  only  those  works  that  treat  directly  of  mining  and 
metallurgical  subjects. 

The  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals  and  other  similar  books  of  reference.  The  leading  periodicals 
are  accessible  to  all.  Constant  references  in  lectures  compel  the  student 
to  keep  himself  well  informed  as  to  the  latest  methods,  machinery  and 
changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry, 
mineralogy  and  geology  complete  a  most  valuable  working  and  reference 
library.  A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing 
in  the  leading  periodicals. 

PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances,  metallurgical 
plants,  copies  of  drawings  and  other  photographs  are  indispensable  to  the 
study  of  mining  and  metallurgy.  With  the  report  of  his  field  work  every 
student  is  expected  to  present  photographs,  as  well  as  sketches,  of  various 
objects  under  consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred  slides  have 
been  made  in  the  department's  laboratory  which  bear  directly  on  the  work 
done  in  Minnesota  and  the  neighboring  northwest.  Many  valuable  photo- 
graphs are  constantly  being  made.  Blue  prints  of  these  are  given  students 
as  illustrations.  Much  time  is  thus  saved,  usually  spent  in  making 
sketches  and  diagrams. 

CLASSIFICATION  OF  SUBJECTS 

The  work  falls  under  the  following  subdivisions,  supplemented  by 
thorough  courses  in  mechanics,  mathematics,  physics,  chemistry,  mineral- 
ogy and  geology: 

(a)  Assaying — to  determine  if  ore  has  value  for  treatment,  (b) 
Mining  engineering — to  furnish  material  for  treatment,  (c)  Ore  testing 
— To  determine  best  method  of  treatment,  (d)  Ore  dressing — furnishing 
products  for  metallurgical  treatment,  (e)  Metallurgy — smelting  and  re- 
fining ores  and  ore  dressing  products;  reduction  to  metals. 
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DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior 
years.  The  subjects  given  together  with  the  sequence  necessary,  are 
treated  in  the  accompanying  outline  of  the  course. 

Until  the  first  semester  of  the  junior  year,  the  course  consists  of 
lectures  and  recitations  only.  In  the  subsequent  work,  text-books  are 
used  in  connection  with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation 
and  similar  subjects  become  an  important  part  of  the  work. 

DESIGNS  AND  SPECIFICATIONS 

The  student  makes  in  connection  with  his  thesis  work  working  draw- 
ing of  mine  cars,  skips  and  other  parts  of  mine  equipment  that  are  usually 
designed  and  made  at  the  mine. 

MINE  SURVEYING 

The  work  in  surveying  is  given  in  the  first  semester  of  junior  year 
and  is  designed  solely  for  mining  engineers. 

The  work  begins  with  the  elements  of  plane  surveying  with  special 
reference  to  the  computations  necessary,  followed  by  the  higher  theoretical 
work  in  plane  surveying  and  its  application  to  the  problems  met  in  under- 
ground surveying.  This  is  followed  by  a  course  in  mine  mapping  during 
the  second  semester  of  junior  year  and  six  weeks  of  field  work  as  follows: 
Beginning  with  the  first  Monday  in  May  the  class  meets  daily  for  the 
practice  of  plane  surveying  at  some  readily  accessible  locality  (to  be 
announced  each  year).  The  duration  of  this  course  is  four  weeks,  eight 
hours  a  day. 

The  students  are  divided  into  squads  of  two  or  four,  and  each  is  re- 
quired to  complete  satisfactorily  the  following  exercises  and  surveys: 

1 .  Chaining 

2.  Compass  reading 

3.  Adjustment  of  hand  levels  and  practice  in  leveling 

4.  Adjustment  and  use  of  wye  levels 

5.  Adjustment  of  mining  transit 

6.  Reading  angles 

7.  Traverse  with  steel  tape 

8.  Azimuth  traverse  with  stadia 

9.  Determination  of  meridian,  latitude  and  time  by  solar  and  stellar 

observations 
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10.  Survey  of  mining  claim  according  to  the  regulations  of  the  U.S. 

Government 

1 1 .  Measurement  of  earthwork 

12.  Laying  out  railroad  tangents,  curves  and  crossings 

Each  squad  must  provide  itself  with  a  6-foot  steel  tape,  graduated  to 
hundredths. 

Alter  the.  completion  of  this  work  from  ten  days  to  two  weeks  are 
spent  in  the  actual  underground  survey  of  a  mine  or  part  of  a  mine  in  some 
mining  district  in  Minnesota  or  Michigan. 

A  full  equipment  of  surveying  instruments  of  the  latest  and  best 
makes  is  furnished  each  squad  for  this  work. 

Students  who  furnish  satisfactory  evidence  of  proficiency  in  this  work 
may  be  given  credit  therefor.  The  department,  however,  reserves  the 
right  in  any  case  to  require  such  students  to  take  a  theoretical  or  a  prac- 
tical examination  or  both. 

FIELD  WORK  IN  MINING 

During  the  second  semester  arrangements  are  made  by  the  depart- 
ment with  various  representative  mines  in  the  West  to  give  students  an 
opportunity  to  gain  practical  underground  mining  experience,  and  at 
least  six  weeks  of  such  work  is  required  of  the  student  during  the  vacation 
following  junior  year.  This  work  must  be  done  at  a  mine  selected  by  the 
department  (the  preference  of  the  student  will  be  consulted  in  so  far  as 
possible)  subject  to  the  following  conditions : 

Upon  the  termination  of  the  metallurgical  work  about  June  20th  (this 
work  follows  immediately  upon  completion  of  the  mine  surveying)  the 
student  will  report  to  the  superintendent  of  the  particular  mine  to  which 
he  is  assigned.  On  no  account  is  he  to  report  later  than  July  1st.  For 
fifteen  days  he  will  be  given  the  freedom  of  the  mine  for  general  ob- 
servation work.  For  the  remainder  of  the  summer  he  must  engage  in 
regular  miner's  work  for  which  he  may  be  paid  current  wages. 

Four  weeks  of  such  work  will  be  required.  He  will  be  subject  to 
the"  regular  mine  discipline.  In  case  he  is  discharged  no  attempt  will 
be  made  by  the  department  to  investigate,  but  the  student  will  be  allowed 
to  make  up  the  work  at  the  end  of  senior  year.  His  degree  will  be  with- 
held until  all  work  is  completed. 

In  the  event  of  unforseen  contingencies,  such  as  accidents,  the  sudden 
closing  down  of  a  mine,  etc.,  the  work  must  be  made  up  at  the  first  oppor- 
tunity. 

The  student  must  keep  a  diary  and  record  therein,  in  minute  detail, 
all  work  done,  his  observations,  sketches,  etc.  This  diary  shall  be  handed 
in  to  the  department  not  later  than  Sept.  10th  of  each  year,  together  with 
an  affidavit  to  the  effect  that  it  is  authentic  and  is  a  true  record  of  the 
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work  done  by  him.  Two  weeks  prior  to  the  opening  of  the  second  semester 
of  senior  year  the  student  must  submit  a  typewritten  report  fully  illustrat- 
ed with  sketches  drawn  to  scale,  covering  all  the  mining  and  milling 
operations  together  with  details  of  plant  and  equipment. 

ORE  DRESSING 

The  lectures  and  recitations  in  ore  dressing  extend  through  the  second 
semester  of  the  junior  year,  and  comprise  the  detailed  study  of  ore  dressing 
and  concentrating  machinery,  together  with  the  study  of  typical  combina- 
tions of  dressing  machines  as  found  in  the  several  mining  districts  of  the 
United  States. 

In  connection  with  the  theoretical  work,  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 


Course  in  Mining  Engineering 


FRESHMAN  YEAR 

FIRST    SEMESTER 

Chemistry  1,  eight  hours,  Mr.  Frary 
Descriptive  Geometry  3,  one  hour,  Professor  Kirchner 
Drawing  1,  six  hours,  Professor  Kirchner  and  Assistants 
Mathematics  1,  five  hours,  Professor  Comstock 
Mineralogy  1,  eight  hours,  Professor  Hall  and  Mr.  Grout 

SECOND    SEMESTER 

Chemistry  2,  eight  hours,  Assistant  Professor  Nicholson  and  Mr.  Frary 

Descriptive  Geometry  4,  two  hours,  Professor  Kirchner 

Drawing  2,  four  hours,  Professor  Kirchner  and  Assistants 

Mathematics  2,  five  hours,  Professor  Comstock 

Metallurgy  1,  twelve  hours,    Professor  Appleby,   Professor   Christianson 

and  Assistant  Professor  Pease 
Mineralogy  2,  four  hours,  Professor  Hall  and  Mr.  Grout 

SOPHOMORE  YEAR 

FIRST    SEMESTER 

Chemistry  3,  eight  hours,  Professor  Sidener 

Drawing  5,  eight  hours,  Professor  Kirchner  and  Assistants 

Mathematics  3,  five  hours,  Professor  Groat  and  Professor  Comstock 

Metallurgy  3,  three  hours,  Professor  Christianson 

Physics  1,  four  hours,  Professor  Jones  and  Mr.  Kovarik 

SECOND    SEMESTER 

Chemistry  5,  eight  hours,  Professor  Sidener 

Drawing  6,  four  hours,  Professor  Kirchner  and  Assistants 

Mathematics  4,  five  hours,  Professor  Groat  and  Professor  Comstock 

Metallurgy  4,  three  hours,  Professor  Christianson 

Mining  1,  four  hours,  Assistant  Professor  McCarty 

Physics  1,  four  hours,  Professor  Jones  and  Mr.  Kovarik 

JUNIOR  YEAR 

FIRST   SEMESTER 

Geology  3,  two  hours,  Professor  Hall 
Experimental  Engineering  1,  four  hours,  Mr.  Shoop 
Geology  9,  four  hours,  Mr.  Grout 
Mechanics  5,  five  hours,  Professor  Groat 
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Metallurgy  5,  four  hours.  Assistant   Professor  P< 
Mining  2,  five  hours,  Professor  van  Barnevcld 
Mining  3,  five  hours.  Assistant  Professor  McCarty 

SECOND   SEMESTER 

Geology  10,  four  hours,  Mr.  Grout 
Experimental  Engineering  2,  four  hours,  Mr.  Shoop 
Mechanics  6,  five  hours,  Professor  Groat 
Metallurgy  6,  four  hours,  Assistant  Professor  I  Vase 
Mining  2,  five  hours,  Professor  van  Barneveld 
Mining  5,  five  hours,  Assistant  Professor  McCarty 
Mining  8,  six  hours,  Assistant  Professor  McCarty 
Mechanical  Engineering  18,  two  hours,  Professor  Flather 
Field  work.     Months  ot  May,  June,  July  and  August 

Mine  Surveying  7,  beginning  about  May  1st.     Six  weeks 

Professor  van  Barneveld 

Assistant  Professor  McCarty 

Metallurgy  8,  one  week  Professor  Appleby 

Professor  Christianson 

Assistant  Professor  Pease 

Practical  Mining  9,  six  weeks  Professor  van  Barneveld 

Assistant  Professor  McCarty 

SENIOR  YEAR 

FIRST    SEMESTER 

Chemistry  14,  eight  hours,  Professor  Sidener 

Electrical  Engineering  4,  six  hours,  Mr.  Ryan 

Geology  12,  four  hours,  Professor  Hall 

Mechanics  7,  five  hours,  Professor  Groat 

Metallurgy  2,  ten  hours,  Professor  Appleby,  Professor    Christianson    and 

Assistant  Professor  Pease 
Mining  4,  five  hours,  Professor  van  Barneveld 
Mining  (Thesis)  10,  two  hours,  Professor  van  Barneveld  and  Assistant 

SECOND    SEMESTER 

Chemistry  18,  eight  hours,  Professor  Sidener 
Experimental  Engineering  9,  four  hours,  Professor  Kavanaugh 
Geology  13,  four  hours,  Professor  Hall 
Mechanics  8,  three  hours,  Professor  Groat 
Mining  4,  five  hours,  Professor  van  Barneveld 

Mining  (Designs  and  Specifications)  6,  eight  hours,  Professor  van  Barne- 
veld and  Assistant 
Mining  (Thesis)  10,  four  hours,  Professor  van  Barneveld  and  Assistant 
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DEPARTMENT  OF  METALLURGY 

This  department  is  well  supplied  with  representative  ores  of  all  the 
most  important  metals,  drawings  of  furnaces,  models  and  samples  of  all  the 
different  furnace  products.  The  lectures  treat  of  all  the  principal  methods 
now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works 
which  are  accessible.  The  work  in  metallurgy  extends  through  three 
years. 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces., 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of  various 
metals  with  a  collection  of  corresponding  slags  are  shown,  and  instruction 
is  given  as  to  nature  and  quantity  of  fluxes.  Special  and  rapid  methods  of 
testing  slags  and  metallurgical  products  as  employed  in  western  smelting 
works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing  reagents,  mak- 
ing cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products, 
and  bullion;  different  charges  are  tried  and  practical  conclusions  drawn. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large 
well  ventilated  furnace  room  in  which  are  located  muffle  and  crucible 
furnaces,  and  another  room  of  similar  dimension  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are 
required  to  make  up  the  necessary  charges  and  submit  their  reports  in 
detail.  This  work  is  offered  to  students  completing  the  necessary  courses 
in  mineralogy  and  chemistry. 

The  Assay  Laboratories  are  located  in  the  School  of  Mines  Building 
and  consist  of: 

1st.  Preparation  room.  This  room  is  62  feet  long  by  36  feet  wide 
and  accommodates  66  students.  Here  samples  and  reagents  are  weighed 
preparatory  to  assaying.  Each  student  is  furnished  with  a  complete  set  of 
apparatus,  including  a  pulp  balance  for  individual  use.  All  operations  are 
therefore  conducted  with  the  greatest  economy  of  time  and  entirely  apart 
from  the  furnace  room.  The  separation  of  the  preparation  room  from  the 
furnace  room  is  of  greatest  importance.  Nearly  all  ores  are  crushed  and 
pulverized  by  suitable  machines  run  by  electric  motors.  Students  are 
compelled  to  pulverize  by  hand  a  minimum  number  of  samples,  thereby 
saving  much  time  for  extended  and  advanced  work  in  special  lines. 

2nd.  Furnace  room.  This  room  is  60  feet  long  by  42  feet  wide.  The 
high  ceiling  and  special  ventilation  provided  for  this  room  make  it  a  most 
comfortable  assay  furnace  room.  It  provides  for  the  accommodation  of 
twelve  double-decked  muffle  furnaces,  twenty-four  crucible  furnaces  and 
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twelve  gasoline  furnaces.  After  the  sample  has  been  placed  in  a  suitable 
vessel  for  fusion,  it  is  taken  to  the  furnace  room,  which  communicates 
directly  with  the  preparation  room. 

3rd.  Balance  room.  This  room  is  31  feet  long  by  16  feet  wide.  In 
this  room  are  various  types  of  balances  for  accurately  weighing  gold  and 
silver  beads  and  bullion.  The  room  is  specially  lighted  by  electric  cove 
lights  from  the  ceiling.  The  balances  are  placed  on  heavy  brick  piers 
which  are  independent  of  the  walls  of  the  building. 

ORE  TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detail  drawings. 

There  are  complete  testing  works  connected  with  the  department 
where  the  student  may  see  the  working  of,  and  handle  for  himself,  crushers , 
rolls,  Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies, 
jigs,  pan  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing 
and  oxidizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well 
as  sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts 
of  ore  are  given  to  make  the  necessary  tests  upon  the  different  machines 
and  the  students  report  the  best  method  of  treatment.  The  first  semester 
of  the  senior  year  is  devoted  to  instruction  and  laboratory  work,  and  is 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the 
construction  and  manipulation  of  the  principal  typical  machines  used  in 
the  leading  ore  dressing  establishments  of  the  country.  It  is  here  that 
students  in  mining  and  metallurgical  engineering  get  the  requisite  practical 
experience.  They  handle  all  machines  and  operate  on  sufficiently  large 
amounts  of  material  to  determine  the  methods  best  suited  to  a  given  ore 
to  extract  the  largest  amount  of  metal  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining  and 
metallurgical  projects.  The  commercial  object  is  to  determine  the  best 
method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of  the 
metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  facilities  for 
both  educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  suffi- 
cient to  purchase  only  the  necessary  machinery,  the  business  men  of 
Minneapolis  generously  provided  a  suitable  building.  This  building, 
94x66  feet,  is  built  of  brick  and  stone. 
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Machinery.  The  plant  contains  all  the  machinery  necessary  to 
illustrate  the  various  processes  of  ore  testing,  viz. :  A  Bridgman  mechani- 
cal sampler,  size  B;  a  link  belt  bucket  elevator;  a  pulley  feeder  complete; 
a  pair  of  12^x12  geared  rolls  complete;  a  four  compartment  spitzkasten; 
a  three  compartment  Hartz  jig;  a  Collum  jig  complete  with  cone  for 
driving;  a  three  and  a  half  foot  Huntington  mill  complete;  a  three  stamp 
mill,  275-pound  stamps;  a  five  stamp  mill,  850-pound  stamps;  a  Challenge 
automatic  feeder  for  five-stamp  battery;  a  suspended  Challenge  feeder 
for  three-stamp  battery;  a  Tulloch  feeder  for  Huntington  mill;  a  single 
deck  buddle,  twelve  feet  in  diameter;  a  four-foot  plain  belt  Frue  vanner; 
a  Cammett  concentrator;  a  Hooper  pneumatic  concentrator;  a  Century 
drop  motion  jig;  a  three-foot  amalgamating  pan;  a  five-foot  settler;  a 
Bruckner  roasting  furnace,  with  fire  box  on  wheels;  a  chlorination  barrel; 
a  battery  tightener;  a  two-horse  power  vertical  boiler;  a  steam  drying 
pan;  three  trommels,  with,  driving  arrangement  and  gears;  a  one 
thousand  pound  Reedy  elevator,  complete  with  worm  gear;  two  overhead 
crawls,  each  with  eighty-foot  track;  one-ton  pulley  block;  a  quarter-ton 
pulley  block;  a  scoop  car,  with  flat  wheels;  two  twenty-horse  power 
electric  motors;  three  MacDermott  automatic  samplers,  etc. 

FIELD  WORK  IN  METALLURGY 

At  the  end  of  junior  year  opportunity  is  given  the  student  to  study 
metallurgical  operations  at  one  or  more  smelting  works.  This  work  will 
begin  about  June  15th.  Not  over  one  week's  time  will  be  devoted  to  this 
work.  The  student  must  keep  a  diary  and  note  in  detail  all  work  done, 
including  sketches,  etc.  This  diary  must  be  submitted  to  the  department 
not  later  than  Sept.  10th  before  registering  for  senior  year. 

Two  weeks  prior  to  the  opening  of  the  second  semester  senior  year,  the 
student  must  submit  a  type  written  report  fully  illustrated  with  sketches 
drawn  to  scale  covering  work  completed  in  the  field. 


Course  in  Metallurgy 


FRESHMAN  YEAR 

FIRST    SEMESTER 

Chemistry  1,  eight  hours,  Mr.  Frary 
Descriptive  Geometry  3,  one  hour,  Professor  Kirchner 
Drawing  1,  six  hours,  Professor  Kirchner  and  Assistants 
Mathematics  1,  five  hours,  Professor  Comstock 
Mineralogy  1,  eight  hours,  Professor  Hall  and  Mr.  Grout 

SECOND    SEMESTER 

Chemistry  2,  eight  hours,  Assistant  Professor  Nicholson  and  Mr.  Frary 

Descriptive  Geometry  4,  two  hours,  Professor  Kirchner 

Drawing  2,  four  hours,  Professor  Kirchner  and  Assistants 

Mathematics  2,  five  hours,  Professor  Comstock 

Metallurgy  1,    twelve   hours,  Professor  Appleby,  Professor  Christianson 

and  Assistant  Professor  Pease 
Mineralogy  2,  four  hours,  Professor  Hall  and  Mr.  Grout 

SOPHOMORE  YEAR 

FIRST    SEMESTER 

Chemistry  3,  eight  hours,  Professor  Sidener 

Drawing  5,  eight  hours,  Professor  Kirchner  and  Assistants 

Mathematics  3,   five   hours,    Professor   Groat   and   Professor  Comstock 

Metallurgy  3,  three  hours,  Professor  Christianson 

Physics  1,  four  hours,  Professor  Jones  and  Mr.  Kovarik 

second  semester 
Chemistry  5,  eight  hours,  Professor  Sidener 
Drawing  6,  four  hours,  Professor  Kirchner  and  Assistants 
Mathematics  4,    five   hours,    Professor   Groat    and   Professor  Comstock 
Metallurgy  4,  three  hours,  Professor  Christianson 
Mining  1,  four  hours,  Assistant  Professor  McCarty 
Physics  1,  four  hours,  Professor  Jones  and  Mr.  Kovarik 

JUNIOR  YEAR 

FIRST  semester 
Geology  3,  two  hours,  Professor  Hall 
Geology  9,  four  hours,  Mr.  Grout 

Experimental  Engineering  1,  four  hours,  Mr.  Shoop 
Mechanics  5,  five  hours,  Professor  Groat 
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Metallurgy  5,  four  hours,  Assistant  Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld . 
Mining  3,  five  hours,  Assistant  Professor  McCarty 

SECOND    SEMESTER 

Geology  10,  four  hours,  Mr.  Grout 
Mechanics  6,  five  hours,  Professor  Groat 
Experimental  Engineering  2,  four  hours,  Mr.  Shoop 
Metallurgy  6,  four  hours,  Assistant  Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld 
Mining  5,  five  hours,  Assistant  Professor  McCarty 
Mining  8,  six  hours,  Assistant  Professor  McCarty 
Mechanical  Engineering  18,  two  hours,  Professor  Flather 
Field  work.     Months  of  May,  June,  July  and  August. 

Mine  Surveying  7,  Beginning  about  May  1st.     Six  weeks 

Professor  van  Barneveld 

Assistant  Professor  McCarty 

Metallurgy  8,  one  week  Professor  Appleby 

Professor  Christianson 

Assistant  Professor  Pease 

Practical  Mining  9,  six  weeks  Professor  van  Barneveld 

Assistant  Professor  McCarty 

SENIOR  YEAR 

FIRST    SEMESTER 

Chemistry  14,  eight  hours,  Professor  Sidener 

Electrical  Power,  Electrical  Engineering  4,  six  hours,  Mr.  Ryan 
Geology  12,  four  hours,  Professor  Hall 
Mechanics  7,  five  hours,  Professor  Groat 
Mining  4,  five  hours,  Professor  van  Barneveld 

Metallurgy  2,   ten  hours,  Professor  Appleby,    Professor    Christianson 
and  Assistant  Professor  Pease 

SECOND    SEMESTER 

Chemistry  18,  eight  hours,  Professor  Sidener 

Chemistry  16,  six  hours,  Professor  Frankforter  and  Mr.  Frary 

Experimental  Engineering  9,  four  hours,  Professor  Kavanaugh 

Mechanics  8,  three  hours,  Professor  Groat 

Metallurgy  7,  three  hours,  Professor  Christianson 

Metallurgy  9,  four  hours,  Professor  Appleby  and  Assistants 

Mining  4,  five  hours,  Professor  van  Barneveld 


Departments  of  Instruction 


CHEMISTRY 

George  B.  Frankforter,  Ph.D.,  Professor  of  Chemistry 
Charles  F.  Sidener,  B.S.,  Professor  of  Chemistry 
Edward  E.  Nicholson,  M.A.,  Assistant  Professor  of  Chemistry 
Francis  C.  Frary,  M.S.,  Instructor  in  Chemistry 

1.  General  and  Qualitative  Analysis  Professor  Nicholson  and  Mr 

Frary 
Five  credits,  (two  lectures,  six  laboratory  hours  per  week)  First  semester 
Required  of  freshmen 

The  course  includes  special  general  chemistry  and  the  reactions  of  the  metals 
as  applied  to  their  separation  and  identification. 

2.  Qualitative  Analysis  Professor  Nicholson  and  Mr  Frary 

Five  credits  (two  lectures,  six  laboratory  hours  per  week)      Second  semester 
Open  to  students  completing  1.     Required  of  freshmen 

The  work  in  this  course  will  include  examination  of  alloys,  minerals,  slags  and 
other  compounds. 

Quantitative  Analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  horn's  per  week)         First  semester 
Open  to  students  completing  2.     Required  of  sophomores 
The  course  includes  an  introduction  to  quantitative  and  a  beginning  of  gravi- 
metric analysis. 

5.     Volumetric  Analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week)      Second  semester 
Open  to  students  completing  3.     Required  of  sophomores 
The  course  includes  an  introduction  to  volumetric    determinations  with  a 

discussion  of  standard  solutions  and  the  necesary  stoicheiometric  calculations. 

14.     Special  Problems  Professor  Sidener   and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  5.     Required  of  seniors 
The  course  includes  the  working  out  of  various  miner alogical,  technological 

and  metallurgical  problems,  with  work  on  ores  of  base  metals,  limestones,  slags,  etc. 

16.     Electro-Chemical  Analysis  Professor  Frankforter  and  Mr.  Frary 

Four  credits  (two  lectures,  four  laboratory  hours  per  week)     Second  semester 
Open  to  students  completing  14.     Required  of  seniors  in  Metallurgy 
The  course  includes  the  qualitative  and  quantitative  separation  of  metals  by 

electrolysis. 

Note.     A  credit  is  one  recitation  or  lecture  hour  per  week,  per  semester. 
Two  laboratory  hours  are  equal  to  one  credit. 
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18.     Iron  and  Steel  Analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week)      Second  semester 
Open  to  students  completing  14.     Required  of  seniors 
The  course  includes  the  rapid  determination  of  iron,  by  the  various  methods 

as  well  as  the  determination  of  associated  elements,  sulphur,  phosphorus,  silicon, 

manganese,   carbon  and  others. 


DRAWING  AND  DESCRIPTIVE  GEOMETRY 

William  H.  Kirchner,  B.S.,    Professor    of    Drawing    and    Descriptive 

Geometry 
Frank  B.  Rowley,  B.S.,  M.E.,  Instructor  in  Drawing 
Norman  W.  Rose,  M.E.,  Instructor  in  Drawing 
Charles  P.  Clarke,  B.S.,  Instructor  in  Drawing 

1.  Drawing  Mr.  Rose,  Mr.  Clarke  and  Mr.  Rowley 

Three   credits    (six   laboratory   hours   per   week)  First   semester 

Required  of  freshmen 

The  elements  of  general  drafting,  mechanical  drawing  as  a  language.  Lines, 
views,  dimensions,  standards,  signs,  abbreviations  and  explanatory  notes. 

Sketching,  lettering,  tracing  and  blue  printing.  Representation  of  details  of 
machines  and  structures,  and  the  interpretation  of  working  drawings. 

2.  Drawing  Mr.    Rose   and    Mr.    Rowley 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  1.     Required  of  freshmen 
Continuation  of  Course  1  as  outlined  above. 

3.  Descriptive     Geometry  Professor     Kirchner 

One  credit   (one  recitation  per  week)  First  semester 

Required  of  freshmen 

Projection — central  and  special  cases,  principles  and  applications,  representa- 
tion of  lines,  planes,  and  solids,  and  of  their  relations;  tangencies,  intersections  and 
developments.     Recitations,  lectures  and  solution  of  problems. 

4.  Descriptive    Geometry  Professor    Kirchner 

Two    credits    (two   recitation   hours   per   week)  Second   semester 

Open  to  students  completing  3.     Required  of  freshmen 
Continuation  of  Course  3  as  outlined  above. 

5.  Drafting  Professor  Kirchner  and  Assistants 

Four  credits  (eight  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  2  and  4.     Required  of  sophomores 
Graphics,  machine  drafting,  structural  drafting  and  topography.      Instruc- 
tion in  drafting  room  methods. 

6.  Drafting  Professor    Kirchner    and    Assistants 

Two  credits    (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  5.     Required  of  sophomores. 
Continuation  of  Course  5  as  outlined  above. 
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ELECTRICAL  ENGINEERING 

George  D.  Shepardson,  M.A.,  M.E.,  Professor  of  Electrical  Engineering 
William  T.  Ryan,  E.E,,  Instructor  in  Electrical  Engineering 

4.     Electric    Power  Mr.     Ryan 

Three  credits  (one  lecture,  four  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  Physics  1.     Required  of  seniors 
Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dynamos, 

motors  and  electric  lighting. 

EXPERIMENTAL  ENGINEERING      ' 

William  H.  Kavanaugh,  M.E.,  Professor  of  Experimental  Engineering 
Charles  F.  Shoop,  B.S.,  Instructor  in  Experimental  Engineering 

1.  Strength    of  Materials  Mr.    Shoop 

Two  credits  (four  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  Mechanics  5.     Required  of  juniors 
Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron, 
steel,  brass,  copper,  belting,  chains,  beams,  brick  and  stone. 

2.  Steam    Laboratory  Mr.    Shoop 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  taking  Mechanical  Engineering,  18.        Required  of  juniors. 
Exercises  in  valve  setting,  indicator  practice,  calibration  of  steam  gauges, 
efficiency  of  screws  and  hoists. 

9.     Experimental    Laboratory  Professor    Kavanaugh 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  2.     Required  of  seniors 
Hydraulic  measurements.     Calibration  of  weirs,   nozzles,   meters  and  other 

hydraulic  apparatus,  calorimetry;  tests  of  pumps,  engines  and  boilers. 


MINERALOGY  AND  GEOLOGY 

Christopher  W.Hall,  M.A,,  Professor  of  Mineralogy  and  Geology 
Frank  F.  Grout,  M,S.,  Instructor  in  Mineralogy 

1.     General   Mineralogy  Mr.    Grout 

Six  credits  (four  lectures,  four  laboratory  hours  per  week)         First  semester 

Required  of  freshmen 

The  physical  and  chemical  characters  of  minerals,  a  study  of  the  native  ele- 
ments and  the  ores  of  the  common  metals;  the  occurence  and  association  of  economic 
minerals. 

Descriptive  mineralogy  and  classification;  rock-forming  minerals;  genetic 
relationship  and  distribution. 

Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals  and  the 
application  of  chemical  and  blowpipe  analyses  to  the  determination  of  species;  intro- 
duction to  the  methods  of  quantitative  blowpipe  analysis;  special  topics;  reference 
reading  and  discussions. 
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2.  Physical   Mineralogy  Mr.    Grout 

Three  credits  (two  lectures,  two  laboratory  hours  per  week)     Second  semester 
Open  to  students  completing  1.     Required  of  freshmen 
An  introduction  to  crystallography;  physical  characters  of  greatest  service 
in  rapid  determination.     Hand  specimen  practice  preparatory  to  rock  study. 

3.  Physical     Geology  Professor  Hall 

Two  credits   (two  lectures  per  week)  First  semester 

Open  to  students  completing  2.  Required  of  juniors 
(1)  Geodynamics,  discussing  the  atmosphere,  water,  terrestrial  heat,  plants 
and  animals  as  geological  agents.  (2)  Structural  geology,  explaining  stratification, 
displacements,  dislocations,  fractures,  induced  rock-structures  and  mineral  veins 
in  their  relation  to  the  arrangement  of  materials  in  the  earth.  (3)  Physiographic 
geology,  pointing  out  the  more  prominent  earth  features  and  discussing  their  origin, 
significance  and  the  agencies  affecting  them.  Field  excursions  are  required.  Scott's 
Introduction. 

9.  Elements  of  Rock  Study  Mr.  Grout 

Two  credits  (four  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  3.     Required  of  juniors 

Structures,   textures,   mineral  and  chemical  composition  of  rocks. 

A  practical  study  of  rock  types,  with  laboratory  and  field  practice. 

A  study  of  their  origin,  occurrence,  variation,  and  alteration,  with  view  to 
accurate  description.  Introduction  to  the  use  of  the  microscope.  Kemp's  Hand 
Book  of  Rocks,  and  reference  reading. 

10.  Petrography  Mr.  Grout 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  9.     Required  of  juniors 

The  application  of  optical  study  of  minerals  to  the  description  of  crystalline 
rocks.  Rock  structures  as  seen  with  microscope.  Alteration  of  rocks.  The  strati- 
graphic  relation  of  rocks,  and  an  examination  of  some  Minnesota  groups  of 
crystalline  rocks.  Preparation  of  material  for  microscopic  study.  Luquer  Minerals 
in  Rock  Sections,  and  reference  readings. 

12.  Ore     Deposits  Professor    Hall 

Four  credits  (four  lectures  per  week)  First  semester 

Open  to  students  completing  10.     Required  of  seniors 

History  of  mineral  discovery  and  development  in  the  Americas;  a  discussion 
of  the  origin  and  distribution  of  ore  deposits,  embracing  the  chemical  processes 
involved  in  their  formation  and  subsequent  alterations.  A  description  of  the  geolo- 
gy and  mineralogy  of  ore  bodies,  particularly  those  yielding  gold,  silver,  copper, 
iron,  lead  and  zinc.     Kemp's  Ore  Deposits. 

13.  Special     Problems  Professor     Hall 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  12.  Required  of  seniors  in  mining 
The  investigation  of  problems,  involving  the  field  and  laboratory  work  of 
some  particular  formation  and  reading  incident  to  the  study  of  the  material  collect- 
ed. The  methods  of  systematically  recording  and  interpreting  geological  and  min- 
eralogical  data  as  observed  in  the  field;  keeping  of  notebook,  preparation  of  geological 
maps,  profiles  and  sections  will  be  taught. 
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MECHANICS  AND  MATHEMATICS 

B.  F.  Groat,  B.S.,  LL.B.,  Professor  of  Mechanics  and  Mathematics 
Elting  H.  Comstock,  M.S.,  Professor  of  Mechanics  and  Mathematics 

1.  Algebra  and  Trigonometry  Professor  Comstock 

Five  credits   (five  recitation  hours  per  week)  First  semester 

Required  of  freshmen 

Logarithms,  rational  integral  functions,  factors  and  roots  of  general  quadratic, 
factor  and  remainder  theorems,  factors  and  values  of  functions,  graphs,  progressions 
and  notation,  convergence,  divergence,  equivalence,  exponential  theorem,  logarithmic 
series,  summation  of  series,  determinants;  trigonometric  ratios,  right  triangles,  general 
definitions  of  trigonometric  functions,  analytic  relations,  addition  formulas,  etc., 
trigonometric  equations,  oblique  triangles,  spherical  formulas  and  solution  of  spherical 
triangles. 

2.  Algebra  and  Analytic  Geometry  Professor  Comstock 

Five  credits   (five  recitations  per  week)  Second  semester 

Open  to  students  completing  1.     Required  of  freshmen 

Development  of  functions  and  undetermined  coefficients,  cube  roots  of  unity, 

derived  functions,  theory  of  equations,  permutations  and  combinations,  probabilities; 

systems  of  co-ordinates,  loci,  straight  line,  transformations,  equations  of  the  conies, 

properties  of  the  conies. 

3.  Analytic  Geometry  and  Calculus  Professor  Comstock 

Five  credits  (five  recitations  per  week)  First  semester 

Open  to  students  completing  2.  Required  of  sophomores 
General  equation  of  second  degree,  higher  plane  curves,  co-ordinates  in  space, 
point,  plane,  straight  line,  quadric  surfaces;  nature  of  differentiation,  elementary 
forms,  geometric  applications,  rates,  successive  differentiation,  maxima  and  minima, 
elementary  integration,  expansion  of  functions,  indeterminate  forms,  partial  deriva- 
tives, change  of  variable,  applications  to  analytic  geometry. 

4.  Calculus  Professor  Comstock 

Five  credits  (five  recitations  per  week)  Second  semester 

Open  to  students  completing  3.     Required  of  sophomores 
Applications  continued,  rational  fractions,  rationalization,  formulas  of  reduc- 
tion, multiple  integration,  various  systems  of  co-ordinates,  approximate  integration, 
hyperbolic  functions,  some  differential  equations  of  mechanics;  least  squares;  slide 
rule. 

5.  Statics   and  Mechanics    of  Materials  Professor  Groat 

Five  credits  (five  recitations  and  lectures  per  week)  First  semester 

Open  to  students  completing  4  and  Physics  1.     Required  of  juniors. 
Mathematical  conditions  of  equilibrium,  frames,  theory  of  elasticity,  beams, 
6hafts,   columns,   boiler  plates,   etc. 

6.  Kinetics    and    Hydraulics  Professor   Groat 

Five  credits  (five  recitations  and  lectures  per  week)  Second  semester 

Open  to  students  completing  5.     Required  of  juniors 

Motion  of  rigid  bodies;  numerous  problems  in  work,  power,  energy,  friction 
and  hydraulics. 

7.  Water    Power  Professor    Groat 

Five  credits  (five  recitations  and  lectures  per  week)  First  semester 

Open  to  students  completing  6.     Required  of  seniors 
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Estimation  of  power  to  be  developed  at  a  power  site.  Dams.  Riparian 
rights.  Number  and  type  of  units  to  install.  Speed  control.  Power  houses.  Ap- 
pendages.    Transmission. 

8.     Theemodtnamics  Professor     Groat 

Three  credits  (three  recitations  and  lectures  per  week)  Second  semester 

Open  to  students  completing  7.     Required  of  seniors 
Properties  of  gases.     Steam  engine.     Gas  engine.     Steam  and  gas  turbines. 

Power  plants.     Pumping. 


MECHANICAL  ENGINEERING 

John  J.  Flather,  Ph.B.,  M.E.,  Professor  of  Mechanical  Engineering 

18.     Steam    Engine  Professor   Flather 

Two   credits    (two   lectures  per   week)  Second  semester 

Open  to  students  completing  Mechanics  5.  Required  of  juniors 
Mechanics  of  the  steam  engine.  Work  in  cylinder;  effect  of  reciprocating  parts; 
steam  distribution.  Mechanism  of  steam  engines.  A  study  of  the  details  of  modern 
steam  engines.  Valve  and  valve  gears.  A  study  of  the  slide  valve,  link  motions  and 
other  reversing  gear;  automatic  cut-off  gears  and  the  Zeuner  diagrams.  The  steam 
engine  indicator.  Principles  and  operation  of  the  instruments,  indicator  riggings 
indicator  cards,  compounding. 


METALLURGY 

William  R.  Appleby,  M.A.,  Professor  of  Metallurgy 
Peter  Christianson,  B.S.,  E.M.,  Professor  of  Metallurgy 
Levi  B.  Pease,  M.S.,  Assistant  Professor  of  Metallurgy 

1.  Assaying  Professor  Appleby  and  Assistants 

Eight  credits  (four  lectures  and  eight  laboratory  hours  per  week) 

Second  semester 
Open  to  students  completing  Mineralogy  1.  Required  of  freshmen 

Determination  of  values  of  ores,  metallurgical  products  and  bullion. 

2.  Ore  Testing  Professor  Appleby  and  Assistants 

Six  credits  (two  lectures  and  eight  laboratory  hours  per  week)     First  semester 
Open  to  students  completing  1  and  Mining  5.     Required  of  seniors 
Determination  of  methods  of  ore  treatment,  stamping,  concentration,  cyan- 
idation,  roasting,  chlorination,  lixiviation  and  amalgamation. 

3.  General  Metallurgy  and  Metallurgy  of  Iron         Professor  Christianson 

Three  credits   (three  lectures  per  week)  First  semester 

Open  to  students  completing  1.     Required  of  sophomores 
Including  the  subjects  of  combustion,  fuels,  refractory  materials  and  furnaces. 
Lectures  and  recitations  on  metallurgy  of  iron. 

4.  Metallurgy  of  Wrought  Iron  and  Steel  Professor  Christianson 

Three  credits  (three  lectures  per  week)  Second  semester 

Open  to  students  completing  3.     Required  of  sophomores 
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Consideration  of  the  principles  of  manufacture,  details  of  plant  construction 
and  chemical  and  physical  phenomena. 

5.  Metallurgy  of  the  Base  Metals  Assistant  Professor  Pease 

Four  credits  (four  lectures  per  week)  First  semester 

Open  to  students  completing  4.     Required  of  juniors 

Lead,  copper,  zinc  and  mercury.     Consideration  of  smelting  methods  and 
principles  involved  in  refining  methods. 

6.  Metallurgy  of  the  Precious  Metals  Assistant  Professor  Pease 

Four  credits  (four  lectures  per  week)  Second  semester 

Open  to  students  completing  5.     Required  of  juniors 

Gold,  silver  and  platinum.     Methods  and  principle  of  cyanidation,  chlorina- 
tion,  amalgamation  and  lixiviation  as  applied  to  the  treatment  of  the  above. 

7.  Electro-Metallurgy  Professor  Christianson 

Three  credits  (three  lectures  per  week)  Second  semester 

Open  to  students  completing  6.     Required  of  seniors  in  Metallurgy 
This  course  considers  the  treatment  of  ores  by  electricity,  as  well  as  electro- 
lytic separation   and  refining  of  metals. 

8.  Field  Work  in  Metallurgy  Professor  Appleby  and  Assistants 

Two  credits  (eight  hours  per  day  in  field  for  seven  days) 

June    following  second  semester 
Open  to  students  completing  6.     Required  of  juniors 

Study  of  metallurgical  operations  at  smelters  and  mills.     Detail  report  is 
required  covering  plants  visited. 

9.  Thesis  and  Specifications  Professor  Appleby  and  Assistants 

Four  credits  (four  hours,  conferences  and  laboratory)  Second  semester 

Open  to  students  completing  8.     Required  of  seniors  in  Metallurgy 
Detail  investigations  of  ore  treatment,    with   report   including   designs   and 
specifications  for  suitable  plants. 

MINING  ENGINEERING 

Charles  E.  van  Barneveld,  B.A.,  Sc,  E.M.,  Professor  of  Mining  Engi- 
neering 
Edward  P.  McCarty,  E.M.,  Assistant  Professor  of  Mining 

1.  Mining  Assistant  Professor  McCarti 

Four  credits  (four  lectures  per  week)  Second  semester 

Open  to  sophomores  in  regular  standing.     Required  of  sophomores. 
Explosives,  blasting,  air  compressors  and  quarrying. 

2.  Mining  Professor    van    Barneveld 

Five  credits  (five  lectures  per  week)  First  and  second  semester 

Open  to  those  who  have  completed  1.     Required  of  juniors 
Mode  of  occurrence  of  ore  bodies;  prospecting,  shaft-sinking,  tunneling,  drift- 
ing, stoping,  timbering.     Methods  of  metal  mining.     Methods  of  coal  mining.     Hy- 
draulic mining. 

3.  Mine  Surveying  Assistant  Professor  McCarty 

Five  credits  (five  lectures  per  week)  First  semester 

Open  to  those  who  have  taken  mathematics  1,  2,  3  and  4,  and  mining  1. 
Required  of  juniors 
Computations,  platting  and  problems  with  special  reference  to  mine  surveying. 
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4.  Mining  and  Mining  Engineeeing  Professor  van  Barneveld 

Five  credits  (five  lectures  per  week)  First  and  second  semester 

Open  to  those  who  have  completed  mining  2  and  3.     Required  of  seniors 

Mine  management.     The  examination  of  a  mining  property.     Sampling  ore 

reserves,  etc.    Mine  accounts.    Mine  accidents.    Mining  law.    Mining  machinery, 

underground  transportation,  hoisting,  pumping  and  ventilation.    Electricity  applied 

to^mining. 

5.  Ore  Dressing  Assistant  Professor  McCarty 

Five  credits  (five  lectures  per  week)  Second  semester 

Open  to  those  having  completed  sophomore  work.     Required  of  juniors 
Mechanical  preparation  of  ore  for  the  market,  for  metallurgical  treatment,  etc. 

6.  Designs   and   Specifications       Professor  van  Barneveld   and  Assistant 

Four  credits  (eight  laboratory  hours  per  week)  Second  semester 

Open  only  to  seniors  in  regular  standing.     Required  of  seniors 

Designs  of  mine  cars,  skips,  head-frames,  etc.,  in  connection  with  thesis  work. 

7.  Field  Work  Professor  van  Barneveld  and  Assistant 

Eight  credits  (eight  hours  a  day  for  six  weeks)  Second  semester 

Open  to  those  who  have  completed  mining  3.     Required  of  juniors 
Practice  in  plane  surveying  during  month  of  May.     Practice  in  underground 
mine  surveying  during  first  two  weeks  of  June. 

8.  Mine-Mapping  Assistant  Professor  McCartt 

Three  credits  (six  laboratory  hours  per  week)  Second  semester 

Open  to  those  who  have  completed  3.     Required  of  juniors 

9.  Practical  Mining  Professor  van  Barneveld  and  Assistant 

Eight  credits   (eight  hours  per  day,   six  weeks)  Summer  vacation 

Open  to  those  who  have  completed  1,  2,  3,  7  and  8.     Required  of  juniors 
Study  of  mining  operations.     Mine  plant  and  equipment  and  practical  mining 
work  at  a  mine  to  be  selected  by  department  during  months  of  July  and  August. 

10.  Thesis  Professor  van  Barneveld  and  Assistant 

Two  and  four  credits  (two  and  four  hours  conferences)  First  and  second  semester 
Open  only  to  seniors  in  regular  standing.     Required  of  seniors. 
Conference  with  individual  students.     This  work   is  based  upon  a  review  of 
the  preceding  technical  work  and  field  work. 

PHYSICS 

Frederick  S.  Jones,  M.A.,  Professor  of  Physics 
Alois  F.  Kovarik,  M.A.,  Instructor  in  Physics 

1.     General  Physics  Professor  Jones  and  Mr.  Kovarik 

Four  credits  (four  lectures  and  recitations  per  week)    First  and  second  semester 
Open  to  students  completing  mathematics  2.     Required  of  sophomores 
Recitations   and   experimental  lectures. 
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Jacobsen,  Harry,  Fergus  Falls. 
Johnson,  Algot  F.,  Cannon  Falls. 


Jones,  Ernest  ,Red  Wing. 
Kennedy,  Arthur  T.,  Duluth. 
Larson,  Clarence  L.,  Waseca. 
Leonard,  Forest  M.,  MianeapoUs. 
McKenzie,  James  R.,  Adrian. 
Moody,  R.  G.,  Minneapolis. 
Newell,  John,  Shakopee. 
Ostrand,  Peter  M.,  Atwater. 
Quade,  Edward  H.,  Janesville. 
Simpson,  William  F.,  Minneapolis. 
Stewart,  Gordon,  Monticello. 
Strane,  Archie,  St.  Paul. 
Sundness,  Odin  A.,  Fergus  Falls. 
Thomas,  Clarence  J.,  Minneapob's. 


Abbott,  Le  Roy,  St.  Peter. 
Abbott,  Theodore  S.,  St.  Paul. 
Anderson,  Joseph,  Florence. 
Anderson,  Walter  O,  Hopkins. 
Bailey,  Paul  T..  Minneapolis. 
Baker,  Emory  P.,  Minneapolis. 
Beck,  Chas.  S.,  Lewiston. 
Borgeson,  Anshehn  O,  Minneapolis. 
Burgess,  Robert  J.,  Minneapolis. 
Carson,  Clark  J.,  Glen  wood. 
Cooke,  Hamilton,  St.  Louis,  Mo. 
Crouse,  Stevens,  Minneapolis. 
Dickinson,  Roy  E.,  Minneapolis. 
Drake,  George  M.,  Madelia. 
Ekloflf,  Victor  E.,  Cokato. 
Elliott,  Jay  R.,  Minneapolis. 
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Fixen,  Victor  L.,  Minneapolis. 
Flanner,  Edwin  T.,  Minneapolis. 
Fosness,  Arthur  W.,  Lakefleld. 
Hill,  Arthur  S.,  Minneapolis. 
Hurley,  John  J.,  Pine  City. 
Hyatt,  Frank  L.,  Minneapolis. 
Jahn,  William  F.,  Winona. 
Kingsley,  Neil  S.,  Minneapolis. 
Kleinschmidt,  Clarence,  St.  Paul. 
Lawton,  J.  Edward,  Worthington. 
Lewis,  John  W.,  Minneapolis. 
Lindholm,  Milton,  Ortonville. 
McCullough,  Erwin,  Minneapolis. 
Martin,  Dean  W.,  Minneapohs. 
Martin,  Lynn,  Grand  Meadow. 
Maves,  Theodore  W.,  St.  Peter. 
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Melchior,  Claude  B.,  Hutchinson. 
Meyer,  William,  Minneapolis. 
Miller,  Emil  J.,  Hopkins. 
Milnor,  Walter  S.,  Minneapolis. 
O'Brien,  Charles,  St.  Paul. 
Perry,  Joe  B.,  Minneapolis. 
Rahilly,  Harold,  Minneapolis. 
Schuster,  Carl  H.,  Rochester. 
Snyder,  Leslie,  Minneapolis. 


Snyder,  S.  O.,  Minneapolis. 
Tetlie,  John  R.,  Canton,  S.  D. 
Turner,  H.  Milton,  Crookston. 
Victor,  Albin  F.,  Lindstrom. 
Walker,  E.  Harold,  Minneapolis. 
Walters,  Chas.  W.,  St.  Paul. 
Wehr,  Arthur  J.,  St.  Paul. 
Whitson,  Lloyd  R.,  Fergus  Falls. 


FRESHMEN— 61 


Awrey,  Bruce,   Hawley. 
Bentley,  Frank,  Minneapolis. 
Bjorge,  Guy,  Duluth. 
Bohland,  Carl  P.,  St.  Paul. 
Brosius,   Ernest,   Minneapolis. 
Burns,  Donald  S.,  South  St.  Paul. 
Burris,  William  W.,  Duluth. 
Case,  Leland  I.,  Minneapolis. 
Christie,  David  R.,  Minneapolis. 
Cirkel,  Scott,  Minneapolis. 
Claypool,  J.  Verner,  Duluth. 
Cohen,    Julius,  Minneapolis. 
Coventry,  Edward  D.,  Duluth. 
Danish,    Samuel,    Minneapolis. 
d'Autremont,  Charles  M.,  Duluth. 
Deringer,  Walter  O.,  St.  Paul. 
Dickson,   Robert,  Minneapolis. 
Edwards,  Junius  D.,  Minneapolis. 
Englund,  Arthur,  Starbuck. 
Fabian,  John  H.,  Campbell. 
Hagstrom,  Leonard  J.,  Minneapolis. 
Halloran,  Joseph  E.,  Langdon,  N.  D. 
Harrington,  George  L.,  Langdon. 
Haskill,    Isom  W.,    Pipestone. 
Hawley,  R.  W.,  Minneapolis. 
Hayward,  Josiah,  St.  Cloud. 
Hewitt,  Ezra  A.,  Minneapolis 
Jens  wold,  John  D.,   Duluth. 
Johnson,  Roy,  Casselton,  N.  D. 
Kennedy,  Charles  T.,  Eau  Claire.  Wis. 
Klossner,  Howard  J.,  New  Ulm. 


Knox,  Lafayette,  Grand  Rapids. 
Kremer,  Edward  G.,  Grand  Rapids. 
Larrabee,  Orin    Minneapolis. 
Lea,  John,  Minneapolis. 
Lee,  Theodore  L.,  Ellendale.  N   D. 
Lyon,  Chalmer,  Minneapolis. 
McAdams,  Howard  R.,  Duluth. 
McClintock,  Thomas,  Rugby,  N.  D. 
Michie,  Roy  G.,  Montevideo. 
Murray,   Emmett,  London,   O. 
Olson,  Alfred  W.,  Argyle. 
Olson,  Walter  S.,  St.  Paul 
tPackard,  William  D.,  Jr.,  St.  Paul. 
Patterson,  William,  Minneapolis. 
Prouty,  RosweU  W.,  St.  Paul. 
Quinn,  Max  F.,  Spokane,  Wash. 
Schapler,  Harry  F.,  Pipestone. 
Schultz,  Max  F.,  New  Salem,  N.  D. 
Simons,  Leighton,  Virginia. 
Smith,  C.  C,  St.  Paul. 
Spicer,  Raymond,  Willmar. 
Stevens,  Howard,  Stillwater. 
Taylor,  W.  L.,  Dundas. 
Teasdale  William  M.,  St.  Paul 
Underhill,  Russell,  Stillwater 
Wallinder,  Arthur,  Duluth. 
Walter,  Rollie  B.,  Delano- 
WiUiams,  James,  Ely. 
Woodis,  Clarke  M.,  Amboy 
Youell,  Harold,  Minneapolis. 
tDiedJan.  1909. 
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The  University  catalogues  are  published  by  authority  of  the 
Board  of  Regents,  as  a  regular  series  of  bulletins.  One  bulletin  for 
each  college  is  published  every  year  and  in  addition  a  bulletin  of 
general  information  outlining  the  entrance  requirements  of  all 
colleges  of  the  University,  and  embodying  such  items  as  University 
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loan  and  trust  funds,  scholarships,  prizes,  etc.  Bulletins  will  be 
sent  gratuitously,  postage  paid,  to  all  persons  who  apply  for  them. 
In  calling  for  bulletins,  the  college  or  school  of  the  University 
concerning  which  information  is  desired  should  be  stated.  Address, 
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University  Calendar 

1910-1911 
THE    UNIVERSITY  YEAR 

The  University  year  covers  a  period  of  thirty-eight  weeks  beginning 
on  the  second  Tuesday  in  September.  Commencement  day  is  always 
the  second  Thursday  in  June. 


Registration  closes  except  for  new 
students 

Fees  payable,  except  for  new  students 

Entrance  examinations,  condition  ex- 
aminations, freshman  registration 
and  payment  of  fees 

First  semester  begins 

University  Council  meeting. 

School  of  Agriculture  session  begins 

Board  of  Regents  meeting 

Second  quarter  begins 

Thanksgiving  Day,  recess  three  days 

University  Council  meeting 

Board  of  Regents  meeting 

Holiday  recess  begins  5  :40  P.  M. 

Holiday  recess  ends  8  :30   A.  M. 
Registration     for     second     semester 

closes 
Payment  of  fees  for  second  semester 

closes 
Second  semester  begins 
Washington's  birthday,  holiday 
School  of  Agriculture  session  closes 
Fourth  quarter  begins 
Easter  recess  begins  5  :40  P.  M. 
Easter  recess  ends  8:30  A.  M. 
University  Council  meeting 
Board  of  Regents  meeting 
Decoration  Day,  holiday 
Second  semester  closes 
Baccalaureate  service 
Senior  class  day  exercises 
Sigma  Xi  address 
Senior  promenade 


August 

30 

Tuesday 

Aug.  30- Sept.  6 

Week 

September  6 

2 

Week 

September 

13 

Tuesday 

September 

26 
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October 

3 
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10 
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November 
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November 

28 
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13 
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December 

16 

Friday 

1911 

January 
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Tuesday 

January 

17 
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January 

24 

Tuesday 

January 

31 

Tuesday 

February 

22 

Wednesday 

March 

22 

Wednesday 

April 

6 

Thursday 

April 

8 

Saturday 

April 

17 

Monday 

April 

24 

Monday 

May 

4 

1  nursday 

May 

30 

Tuesday 

June 

3 

Saturday 

June 

4 

Sunday 

June 

5 

Monday 

June 

6 

Tuesday 

June 

6 

Tuesday 

June 
June 
June 
June 

7 
7 
8 
9 

Wednesday 
Wednesday 
Thursday 
Friday 

Program — E> 

Alumni  Day 

Board  of  Regents  meeting 
Thirty-ninth  Annual  Commencement 
Summer  vacation  begins 


-Entrance  Examinations 
1910-11 
When   entrance   examinations  are   required   this  schedule   w 
followed. 

June     2         Thursday  9  A.  M. 

June     3         Friday  9  A.  M. 

Sept.     6         Tuesday  9  A.  M. 


be 


2  P.  M. 


Sept.  7    Wednesday   9  A.  M. 

2  P.  M. 


Sept. 
Sept. 


Sept. 
Sept. 


Thursday 
Friday 


9  A.  M. 
9  A.  M. 


Elementary  and  Higher  Algebra 

Plane  and  Solid  Geometry 

Astronomy 

Botany 

Geology 

Chemistry 

Physiography 

Zoology 

American  Government 

History 

Political  Economy 

Physics 

Commercial  Geography 

English 

German 

French 

Latin 

Scandinavian 

Elementary  and  Higher  Algebra 

Plane  and  Solid  Geometry 


Program- 
Tuesday 
Wednesday 


-Supplementary  Examinations 


2-5      Mining  Engineering  Subjects 
9-12      Chemistry 
2-5      Drawing  and  Descriptive  Geometry 
Mechanical  Engineering  Subjects 
Sept.     8         Thursday  9-12      Metallurgical  Subjects 

Physics 
Sept.     9  Friday  9-12      Electrical  Engineering  Subjects 

2-5      Geology  and  Mineralogy 
All  candidates  for  examinations  should  report  at  the  scheduled  time 
in  Room  205,  Library  Building,  except  in  the  case  of  Mathematics. 

Examinations  in  mathematics  are  held  in  Room  24,  School  of  Mines 
Building. 

The  University  Year  for  1911-12  will  begin  Tuesday,  September  12. 


The  University 


The  University  of  Minnesota  comprises  the  following  named  schools 
colleges  and  departments: 

The  College  of  Science,  Literature  and  the  Arts 
The  College  of  Engineering  and  the  Mechanic  Arts 
The  Department  of  Agriculture,  including — 

The  College  of  Agriculture 

The  School  of  Agriculture 

The  Dairy  School 

The  Short  Course  for  Farmers 

The  Short  Course  for  Teachers 

The  School   of  Traction   Engineering 

The   Forestry  School 

The  Crookston  School  of  Agriculture 
The  College  of  Law 
The  College  of  Medicine  and  Surgery,  including — 

The  Training  School  for  Nurses 
The  College  of  Dentistry 
The  College  of  Pharmacy 
The  School  of  Mines 

The  School  of  Analytical  and  Applied  Chemistry 
The  College  of  Education 
The  Graduate  School 

The  Regents  of  the  University  have  entrusted  to  their  charge: 
The  Experiment  Stations,  including — 

The  Main  Station  at  St.  Anthony  Park 

The  Sub-Station  at  Crookston 

The  Sub-Station  at  Grand  Rapids 
The  Geological  and  Natural  History  Survey 


Bulletins  of  these  schools,  colleges  and  departments  may  be  obtained 
upon  application  to  the  University  Registrar. 


The  Board  of  Regents 


CYRUS  NORTHROP,  LL.D.,  Minneapolis    ....       Ex-Officio 
The  President  of  the  University 

The  HON.  JOHN  LIND,  Minneapolis 1914 

The  President  of  the  Board 

The  HON.  ADOLPH  O.  EBERHART,  Mankato  .        .        .       Ex-Officio 
The  Governor  of  the  State 

The  HON.  C.  G.  SCHULZ,  St.  Paul Ex-Officio 

The  State  Superintendent  of  Public  Instruction 

The  HON.  W.  J.  MAYO,  Rochester 1913 

The  HON.  MILTON  M.  WILLIAMS,  Little  Falls      ...  1913 

The  HON.  HENRY  B.  HOVLAND,  Duluth          ....  1914 

The  HON.  A.  E.  RICE,  Willmar 1915 

The  HON.  CHARLES  L.   SOMMERS,  St.  Paul       .  .  .1915 

The  HON.  B.  F.  NELSON,  Minneapolis 1916 

The  HON.  PIERCE  BUTLER,  St.  Paul 1916 

The  HON.  CHARLES  A.  SMITH,  Minneapolis    ....  1916 


C.  D.  DECKER,  Minneapolis, 

Secretary    of    the    Board. 


Executive  Officers 


THE  UNIVERSITY 


CYRUS  NORTHROP,  LL.D.,  President 
ERNEST  B.  PIERCE,  B.  A.,  Registrar 

JAMES  T.  GEROULD,  B.  A.,  Librarian 
C.  D.  DECKER,  Purchasing  Agent 
J.  D.  BREN,  Cashier 

THE  COLLEGES 

JOHN  F.  DOWNEY,  M.A.,  C.E.,  Dean  of  the  College  of  Science, 
Literature  and  the  Arts 

FRANCIS  C.  SHENEHON,  C.E.,  Dean  of  the  College  of  Engineering 
and  the  Mechanic  Arts 

ALBERT  F.  WOODS,  M.A.,  Dean  and  Director  of  the  Department 
of  Agriculture 

WILLIAM  S.  PATTEE,  LL.D.,  Dean  of  the  College  of  Law 

FRANK  FAIRCHILD  WESBROOK,  M.A.,  M.D.,  CM.,  Dean  of  the 
College  of  Medicine  and  Surgery 

ALFRED  OWRE,  D.M.D.,  M.D.,  Dean  of  the  College  of  Dentistry 

FREDERICK  J.  WULLING,  Phm.D.,  LL.M.,  Dean  of  the  College  of 
Pharmacy 

WILLIAM  R.  APPLEBY,  M.A.,  Dean  of  the  School  of  Mines 

GEORGE  B.  FRANKFORTER,  M.A.,  Ph.D.,  Dean  of  the  School  of 
Chemistry 

GEORGE  F.  JAMES,  Ph.D.,  Dean  of  the  College  of  Education 

HENRY  T.  EDDY,  C.E.,  Ph.D.,  LL.D.,  Dean  of  the  Graduate  School 


ADA   L.    COMSTOCK,  Dean  of   Women 
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The  University  Council 


At  the  regular  meeting  of  the  Board  of  Regents  of  the  University, 
May  31st,  1905,  a  University  Council  was  established  according  to  the 
following  plan: 

I.  The  name  of  the  body  shall  be  the  University  Council.  It  shall 
consist  of  the  President  of  the  University,  the  Deans  of  the  various  col- 
leges and  schools,  one  elected  representative  from  each  college  or  school 
for  each  400  students  or  major  fraction  thereof,  and  one  representative 
of  the  general  alumni  association. 

II.  The  elected  members  shall  serve  for  a  period  of  one  year.  They 
shall  be  chosen  from  the  various  faculties  at  the  time  of  the  selection  of 
standing  committees.  The  representative  of  the  general  alumni  associ- 
ation shall  be  chosen  by  that  body  at  its  annual  meeting  from  among  the 
alumni  who  are  not  members  of  the  University. 

III.  The  Council  shall  be  authorized  to — 

a)  Appoint  the  following  committees  or  the  faculty  representation 
thereon : 

The  University  auditing  committee 

The  University  press  committee 

The  committee  on  athletics 

The  committee  on  University  relations  to  other  institutions  of 
higher    learning. 

The  committee  on  health  and  sanitation 

The  committee  on  commencement  and  other  University  func- 
tions 

The  committee  on  catalogue,  programs  and  courses  of  study 

The  committee  on  student  entertainments  and  social  affairs 

And  such  other  committees  as  the  general  University  interests 
may  require. 

b)  Receive  reports  from  such  committees  and  to  make  such  recom- 
mendations as  may  be  required. 

c)  Consider  and  act  upon  any  matter  of  general  University  interest 
beyond  the  province  of  a  single  faculty  which  may  be  referred  to  it  by 
the  President  of  the  University  or  any  faculty. 

IV.  The  Council  shall  hold  stated  meetings  upon  the  first  Monday  of 
October,  December,  April  and  June,  and  such  other  meetings  as  the  Pres- 
ident of  the  University  may  call. 
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Representatives  to  the  Council 


The  University 
Prsident  Cyrus  Northrop 

The  College  of  Science,  Literature  and  the  Arts 
Dean  John  F.  Downey  Professor  H.  F.  Nachtrieb 

Professor  J.  C.  Hutchinson  Professor   Carl    Schlenker 

Professor  Norman  Wilde 

The  College  of  Engineering  and  the  Mechanic  Arts 
Dean  Francis  C.  Shenehon  Professor  George  D.  Shepardson 

The  College  and  School  of  Agriculture 
Dean  Albert  F.  Woods  Professor    John    T.  Stewart 

Professor  Edward  M.  Freeman 

The  College  of  Law 
Dean  William  S.  Pattee  Professor  Henry  J.  Fletcher 

The  College  of  Medicine  and  Surgery 
Dean  F.  F.  Wesbrook  Professor  Thomas  G.  Lee 

The  College  of  Dentistry 
Dean  Alfred  Owre 

The  College  of  Pharmacy 
Dean  Frederick  John  Wulling 

The  School  of  Mines 
Dean  William  R.  Appleby 

The  School  of  Chemistry 
Dean  George  B.  Frankforter 

The  College  of  Education 
Dean  George  F.  James 

The  Graduate  School 
Dean  Henry  T.  Eddy 

The  Dean  of  Women 
Ada  L.  Comstock 

The  University  Library 
James  T  Gerould 

General  Alumni  Association 
David  P.  Jones 
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University  Council  Committees 


The  University  Auditing  Committee 

Professors      Sigerfoos,      Fletcher,       Mitchell,      Springer, 
Washburn 

The  Committee  on  Athletics 

Professors  Paige,  Harding,  D.  P.  Jones,  Litzenberg, 
Robinson 

The  Committee  on  Grounds  and  Sanitation 

Professors  Wesbrook,  Appleby,  Bass,  Bracken,  Flather, 
Frankforter,  Woods 

The  Press  Committee 

Professors  Schaper,  Beach,  Constant,  Johnston,  Thomas 

The  Committee  on  Commencement  and  other  University  Functions 
Professors  Nachtrieb,  Butts,  James,  Kirchner,  Pattee, 

SCHLENKER,   Dr.  SCOTT,   WlLDE 

The  Committee  on  Student  Entertainments  and  Social  Affairs 

Professors  Pike,  Bass,  Bauer,  Clements,  Comstock,  Cooke, 
Ovvre 

The  Committee  on  University  Relations  to  other  Institutions  of  Higher 
Learning 

Professors  Downey,  Bothne,  Eddy,  Green,  James,  Lee, 
Shenehon 

The  Committe  on  University  Extension  and  University  Lectures 

Professors  James,  Gray,  Haecker,  A.  E.  Haynes,  Jenks,  Lee, 
Wulling 

The  Committee  on  the  Library 

Professors  Eddy,  Fletcher,  Gerould,  Lee,  Reynolds, 
Shenehon,  van  Barneveld,  West,  John  Zeleny 
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The  School  of  Mines 


FACULTY 

Cyrus   Northrop,    LL.D.,    President 
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Charles  E.  van  Barneveld,  B.A.,  Sc,  E.M.,  Professor  of  Mining  Engi- 
neering 
Charles  W.  Benton,  Litt.D.,  Professor  of  Romance  Languages 
Peter  Christianson,  B.S.,  E.M.,  Professor  of  Metallurgy 
Elting  H.  Comstock,  M.S.,  Professor  of  Mechanics  and  Mathematics 
John  J.  Flather,  Ph.B.,  M.E.,  Professor  of  Mechanical  Engineering 
George  B.  Frankforter,  Ph.D.,  Professor  of  Chemistry 
John  H.  Gray,  Ph.D.,  Professor  of  Economics  and  Politics 
Christopher  W.  Hall,  M.A.,  Professor  Mineralogy  and  Geology 
William  H.  Kavanaugh,  M.E.,  Professor  of  Experimental  Engineering 
William    H.    Kirchner,    B.S.,    Professor   of   Drawing   and   Descriptive 

Geometry 
Edward  P.  McCarty,  E.M.,  Professor  of  Mining 

Thomas  W.  Mitchell,   Ph.D.,  Assistant  Professor  of  Business  Admin- 
istration 
Edward  E.  Nicholson,  M.A.,  Assistant  Professor  of  Chemistry 
Levi  B.  Pease,  M.S.,  Professor  of  Metallurgy 

Edward  Van  D.  Robinson,  Ph.D.,  Professor  of  Economics  and  Politics 
George  D.  Shepardson,  M.A.,  M.E.,  Professor  of  Electrical  Engineering 
S.  Carl  Shipley,  B.S.,  M.E.,  Assistant  Prof essor  of  Mechanical  Engineering 
Charles  F.  Sidener,  B.S.,  Professor  of  Chemistry 
John  Zeleny,  Ph.D.,  Professor  of  Physics 

j  INSTRUCTORS  AND  ASSISTANTS 

Oliver  Bowles,  M.A.,  Instructor  in  Mineralogy  and  Geology 

Lillian  Cohen,   M.A.,   Instructor  in  Chemistry 

Francis  C.  Frary,  M.S.,  Instructor  in  Chemistry 

Frank  F.  Grout,  M.S.,  Instructor  in  Mineralogy  and  Geology 

William  F.  Holman,  Ph.D.,  Instructor  in  Physics 

Merton  S.   Kingston,   E.M.,   Instructor  in  Mining 
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Edwin  M.  Lambert,  M.E.,  Instructor  in  Mechanics  and  Mathematics 

Louis  W.  McKeehan,  B.S.,  Assistant  in  Physics 

Franklin  R.  McMillan,  C.E.,  Instructor  in  Drawing 

Carl   M.    Melom,    M.A.,    Instructor  in   Spanish 

Peter  Peterson,    Instructor  in  Foundry  Practice 

Edward  Quigley,  Instructor  in  Forge  Work 

William  H.    Richards,   Instructor  in  Carpentry 

Frank  B.  Rowley,  B.S.,  M.E.,  Instructor  in  Drawing 

William  T.  Ryan,  E.  E.,  Instructor  in  Electrical  Engineering 

Charles  F.  Shoop,  B.S.,  Instructor  in  Experimental  Engineering 

Edgar  K.  Soper,  A.B.,   Instructor  in  Economic  Geology 
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ADMISSION 

The  courses  leading  to  the  degrees  of  E.  M.  and  Met.  E.  may  be 
completed  in  either  four  or  five  years. 

Students  may  enter  the  School  of  Mines  without  preparation  in 
higher  algebra  and  solid  geometry.  Such  students  must  enter  the  five 
year  courses. 

Students  who  enter  the  four  year  courses  with  higher  algebra  and 
solid  geometry  must  pass  the  entrance  examinations  in  mathematics 
given  by  the  School.  State  High  School  Board  certificates  will  be  ac- 
cepted for  all  subjects  except  mathematics. 

It  is  recommended  that  students  who  come  poorly  prepared  in 
mathematics  enter  the  five  year  courses. 

Examinations  for  admission  in  subjects  other  than  mathematics 
will  be  held  at  the  beginning  of  the  year.  Examinations  in  mathematics 
are  held  in  June  and  September.  See  calendar  and  program  of  exam- 
inations. 

No  senior  will  be  registered  for  first  semester's  work  after  Sept.  6th' 
1910. 

No  other  students  will  be  registered  for  first  semester's  work  after 
September  24th,  19 10,  nor  any  student  for  second  semester's  work  after 
February  nth,   191 1. 

All  applicants  should  present  themselves  to  the  Dean  of  the  School 
of  Mines,  Room  25,  School  of  Mines  Building,  who  will  furnish  them 
with  application  blanks  and  directions  covering  examinations  and  reg- 
istration . 

Women  will  not  be  admitted  to  any  course  offered  in  the  School  of 
Mines. 

GENERAL  REGULATIONS  GOVERNING  ADMISSION 

I.  Students  will  be  admitted  to  the    freshman  class  on  passing  the 

regular  entrance  examinations. 

II.  No  student  will  be  admitted  if  conditioned  in  more  than  three  half- 

year  subjects,  or  their  equivalent.  No  conditions,  however,  in 
entrance  mathematics  shall  be  allowed  except  upon  special  per- 
mission of  the  Department  of  Mathematics. 

III.  Graduates  of  any  Minnesota  State  high  school  will  be  admitted  to 

the  five  year  courses  without  examination,  or  to  the  four  year 
courses    with    examination    in    mathematics,  provided — 

(1)  That  the  school  maintain  a  full  four-year  course  of  high 
school  work. 

(2)  That  the  applicant  present  to  the  registrar  the  principal's 
certificate  showing  the  satisfactory  completion  of  all  studies 
required  for  admission  to  the  desired  University  course. 
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IV.  Graduates  of  Minnesota  State  high  schools  who  are  deficient  in  not 

more  than  three  half-year  subjects  or  their  equivalent,  may  be  ex- 
cused from  entrance  examinations  in  such  subjects  as  the  enroll- 
ment committee  may  decide  upon;  such  candidates  should  pre- 
sent themselves  to  the  committee  not  later  than  Tuesday  of  ex- 
amination week. 

V.  Graduates  of  Minnesota  State  high  schools  whose  principal's  certi- 

ficate shows  them  to  be  deficient  in  more  than  three  half-year 
subjects  or  their  equivalent,  even  though  they  have  made  such 
additional  preparation  as  they  deem  necessary,  must  take,  never- 
theless, the  regular  entrance  examination  in  all  subjects,  as  pro- 
vided in  sections  I.  and  II.,  unless  excused  by  vote  of  the  faculty; 
and  persons  wishing  to  present  reasons  for  such  excuse  should 
report  to  the  enrollment  committee  not  later  than  Tuesday  of 
examination  week. 

VI.  Graduates  of  the  advanced  courses  of  Minnesota  normal  schools  will 

be  admitted  upon  the  same  terms  as  graduates  of  State  high 
schools. 

VII.  Any  Minnesota  high  school  or  academy  not  under  supervision  of  the 

State  High  School  Board,  but  requiring  for  graduation  a  four 
years'  course,  exclusive  of  the  common  school  branches,  conform- 
ing essentially  in  distribution  of  time  to  the  entrance  require- 
ments of  at  least  one  of  the  University  courses,  will,  upon  appli- 
cation, be  inspected  by  a  committee,  and,  after  favorable  recom- 
mendation may  be  accredited  by  the  faculty  in  all  respects  as  are 
the  State  high  schools,   provided — 

(1)  That  the  school  be  open  to  inspection  at  any  time  by  the 
University : 

(2)  That  i  take  such  supplementary  examinations  as  may  be 
prescribed  from  time  to  time. 

VIII.  Graduates  from  schools  in  other  scates,  whose  diplomas  admit  to 

reputable  colleges  in  the  state  in  which  the  school  is  located,  will 
be  received  subject  to  the  regulations  that  apply  to  graduates  of 
Minnesota   State  high  schools. 

IX.  Applicants  coming  from  schools  not  included  in  any  of  the  above 

classes  must  take  the  regular  entrance  examinations  or  present 
State    High    School    Board    certificates. 
In  all  cases  the  faculty  reserves  the  right  to  require  a  student  to  take 
supplementary  examinations  if  he  does  not  sustain  himself  creditably  in 
his    course. 

The  enrollment  committee  will  meet  every  day  during  the  week  com- 
mencing Tuseday,  September  6th;  in  School  of  Mines  Building,  room  25 
at  9  o'clock,  a.  m. 
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REQUIREMENTS  FOR  ADMISSION  TO  THE  FIVE  YEAR  COURSES 


Required  Subjects: 

English     . 

Elementary  Algebra 
Plane  Geometry 
Electives 


*four  credits 

one  credit 

one  credit 

nine  credits 


REQUIREMENTS  FOR  ADMISSION  TO  THE  FOUR  YEAR  COURSES 

Required  Subjects: 

English     .........  *four  credits 

Elementary  Algebra             ......  one  credit 

Higher  Algebra           .......  one  half  credit 

Plane  Geometry          .......  one  credit 

Solid  Geometry           .......  one  half  credit 

Electives                       .......  eight  credits 

*  Three  credits  will  satisfy  the  English  requirements  when  the  applicant  presents 
four  credits  in  foreign  languages,  including  two  years  of  Latin.  In  this  case  a 
sufficient  number  of  electives  must  be  presented  to  make  a  total  of  fifteen 
entrance  credits. 

Electives     (Eight  credits  must  be  selected  from  this  list  for  the  four  year 

courses  and  nine  credits  for  the  five  year  courses.) 
Latin 

Grammar,  one  credit 

Caesar,  four  books,  one  credit 

Cicero,   six  orations,  one  credit 

Virgil,  six  books,  one  credit 
Greek 

Grammar,   one  credit 

Anabasis,  four  books,  one  credit 
German 

Grammar,  one  credit 

Literature,  one  credit 
French 

Grammar,  one  credit 

Literature,  one  credit 
Spanish 

Grammar,  one  credit 

Literature,  one  credit 
Norwegian-Swedish 

Grammar,  one  credit 

Literature,  one  credit 
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History 

Ancient  to  Charlemagne,  one  credit 

Modern,  from  Charlemagne,  one  credit 

English,  one  half  credit 

Senior  American,  one  half  credit 
American  Government,  one  half  credit 
Physics,  one  credit 
Chemistry,  one  credit 
Botany,  one  half  or  one  credit 
Zoology,  one  half  or  one  credit 
Astronomy,  one  half  credit 
Geology,  one  half  credit 
Physiography,  one  half  credit 
Commercial  Geography,  one  half  or  one  credit 
Business  Subjects 

History  of  commerce,  one  half  credit 

Economic  history  of  England,  one  half  credit 

Economic  history  of  the  United  States,  one  half  credit 

Elementary  economics,  one  half  credit 

Business  law,  one  half  credit 

Elementary  bookkeeping,  one  half  credit 

Advanced  bookkeeping  and  business  practice,  one  credit 

Stenography  and  typewriting,  two  credits 

Business  spelling  and  correspondence,  one  half  credit 
Manual  Subjects 

Freehand  drawing,   two  credits 

Mechanical  drawing,  two  credits 

Shop  work,  two  credits 

Modeling  and  wood  carving,  one  credit 

Domestic  art  and  science,  two  credits 

DESCRIPTION  OF  REQUIRED  SUBJECTS  FOR  ADMISSION 

The  following  statements  indicate  in  a  general  way  the  preparation 
which  the  University  expects  in  the  various  subjects  accepted  for  admis- 
sion. 

English  (four  years) 

In  order  to  secure  a  definite  plan  of  study  and  unity  of  method  on  the  part 
of  preparatory  schools,  the  entrance  requirements  in  English  is  outlined  below  some- 
what in  detail.  To  satisfy  this  requirement  a  four-year  course  of  not  less  than  four 
hoiirs  per  week  must  be  pursued.  The  headings  under  which  instruction  will  natur- 
ally fall  are: 

(a)  English  Classics 

(b)  The  Principles  of  Rhetoric 

(c)  Practice  in  Written  Expression  in    each    of    the    four    years    of    the    High 
School  Course,  on  an  average  of  not  less  than  one  hour  a  week. 
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(a)  English  Classics  should  include  a  critical  reading,  in  class,  of  English 
masterpieces.  The  following  are  suggested  as  well  adapted  for  such  study:  Shake- 
speare's Macbeth:  Milton's  Paradise  Lost:  Carlyle's  essay  on  Bums.  In  the  study 
of  these  works  the  student  should  know  the  leading  facts  connected  with  the  author 
and  his  time;  he  should  become  familiar  with  the  subject  matter  of  the  work  and 
thoroughly  at  home  with  the  story,  and  should  have  a  clear  idea  of  the  form  and 
structure  of  the  work  as  a  whole. 

A  less  critical  knowledge  of  other  standard  or  classic  works,  which  may  perhaps 
be  read  by  the  student  at  home,  with  written  reports  and  brief  oral  discussions  in 
class,  is  desirable.  The  following  works  are  noted  as  indicative  of  the  minimum 
amount  of  work  expected:  at  least  two  of  Shakespeare's  plays,  beside  the  one  read  in 
class,  one  of  Irving's  works,  one  of  Hawthorne's  novels,  one  of  Stevenson's  novels, 
one  of  Webster's  orations. 

(b)  The  work  in  the  principles  of  composition  should  include  the  principles 
and  technical  terms  of  ordinary  texts  upon  the  subject,  whether  acquired  by  the 
direct  study  of  such  texts  or  mainly  by  the  study  of  selected  English  masterpieces. 
It  should  not  be  forgotten  that  this  is  not  an  end  in  itself,  but  simply  a  means  of 
teaching  the  student  the  correct  use  of  English. 

(c)  An  average  of  not  less  than  one  hour  each  week  in  each  of  the  four 
years  of  the  High  School  Course  should  be  devoted  to  practice  in  written  express- 
ion, subject  to  the  criticism,  either  oral  or  written,  of  the  teacher.  The  instructor 
may  choose  such  topics  as  local  conditions  may  require  or  make  most  profitable; 
but  whatever  line  of  work  is  pursued,  the  student  should  be  taught  to  use  language 
correctly  and  forcibly  and  learn  to  express  himself  clearly  and  logically  in  writing. 

Elementary  Algebra  (one  year) 

The  four  fundamental  operations  for  rational  algebraic  expressions;  factoring; 
highest  common  factor;  lowest  common  multiple;  fractions,  including  complex 
fractions;  linear  equations,  both  numerical  and  literal,  containing  one  or  more  un- 
known quantities;  problems  involving  linear  equations;  binomial  theorem  for  pos- 
itive integral  exponents;  powers  and  roots  of  rational  algebraic  expressions  and  of 
numbers. 

Higher  Algebra  (one  half  year) 

This  course  should  begin  with  a  thorough  review  of  the  work  of  the  previous 
course,  to  the  end  that  principles  should  be  learned  and  theorems  and  rules  rigor- 
ously demonstrated.  Numerous  problems  which  involve  putting  questions  into 
equations  should  be  solved,  attention  being  paid  to  gaining  an  understanding  of 
the  principles  involved  rather  than  to  mere  dexterity  in  solution. 

The  additional  topics  to  be  treated  are: — theory  of  exponents;  surds;  quad- 
ratic equations,  both  numerical  and  literal;  equations  with  one  or  more  unknown 
quantities  that  can  be  solved  by  the  method  of  quadratic  equations;  progressions; 
graphs. 

Plane   Geometry    (one  year) 

The  usual  theorems  and  constructions  contained  in  the  best  text  books,  in- 
cluding the  general  properties  of  plane  rectilinear  figures;  the  circle  and  measure- 
ment of  angles;  similar  polygons;  areas;  regular  polygons  and  the  measurement  of 
the  circle. 

Special  emphasis  should  be  placed  upon  developing  the  ability  to  solve  original 
exercises,  loci  problems,  and  problems  involving  the  mensuration  of  lines  and  surfaces. 

Solid  Geometry  (one  half  year) 

The  usual  theorems  and  constructions  contained  in  the  best  text  books  in- 
cluding the  relation  of  planes  and  lines  in  space;  the  properties  and  measurement 
of  prisms,  pyramids,  cylinders  and  cones;  the  sphere  and  spherical  triangle. 
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'Original  exercises,  loci  problems  and  problems  involving  the  mensuration  of 
surfaces  and  solids  should  form  an  Important  pan  of  the  course. 

ADVANCED  STANDING 

The  University  accepts  records  from  other  colleges  for  credit  to  ad- 
vanced standing.  Such  records  are  accepted  as  far  as  they  are  equivalent 
to  the  work  in  this  University,  subject  to  the  approval  of  the  departments 
concerned.  In  bringing  records  from  other  institutions,  the  certificates 
must  be  on  the  official  blanks  of  the  institution  granting  the  certificate, 
and  should  show: 

1.  The  subjects  studied  and  ground  covered 

2.  The  time  spent  upon  each  subject 

3.  In  case  of  laboratory  subjects,  a  concise  statement  of  work  done 

4.  The  result — it  is  sufficient   to  state  the  subjects  were  creditably 
completed. 

Students  who  desire  to  obtain  advanced  standing  must  present  their 
applications  and  certificates  to  the  departments  concerned,  obtain  a 
written  statement  from  the  department,  showing  the  exact  credit  allowed, 
and  present  this  to  the  enrollment  committee. 

DAILY  ROUTINE 

The  daily  session  is  divided  into  eight  recitation  periods  of  fifty 
minutes  each,  four  in  the  morning  and  four  in  the  afternoon.  The  morn- 
ing session  begins  at  8 :30  and  closes  at  12  :35  o'clock.  A  general  assembly 
of  the  faculty  and  students  is  held  at  10:25  o'clock,  at  which  there  are 
brief  and  simple  religious  exercises.  The  noon  hour  extends  from  12:35 
to  2  o'clock.  The  afternoon  session  begins  at  2  :00  o'clock,  and  continues 
until  5  :40.      Work  extends  through  six  days  of  the  week. 

EXAMINATIONS 

Students  failing  to  receive  a  semester  mark  of  75  per  cent  in  any 
subject  shall  have  the  privilege  of  a  supplementary  examination  before  the 
opening  of  the  following  year. 

Each  student  must  obtain  from  the  registrar  his  yearly  average  in  all 
subjects  and  present  himself  for  supplementary  examinations,  according 
to  the  program  given  on  page  3. 

Students  failing  to  receive  a  semester  mark  of  50  per  cent  in  any 
subject  shall  not  be  allowed  to  pursue  any  dependent  subject. 

The  faculty  will  exclude  students  from  attending  classes  in  any  subject 
upon  recommendation  of  the  department  concerned. 

Students  failing  to  pass  supplementary  examinations  must  register 
the  next  year  for  those  subjects  in  which  they  have  failed.  They  may 
take  in  addition  other  subjects  appearing  in  courses  of  instruction,  pages 
36  to  45,  with  the  exception  of  Mining  and  Metallurgical  courses,  based 
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upon  requirements  of  the  various  courses  and  daily  program.  They  may 
also  take  certain  electives  in  other  colleges,  provided  suitable  arrange- 
ments  can   be   made. 

All  subjects  elected  in  other  colleges  become  part  of  the  School 
of  Mines  curriculum.  All  students  are  required  to  receive  credits  in 
these  subjects  before  graduation. 

All  students  who  voluntarily  register  for  military  drill  shall  be  re- 
quired to  drill  the  entire  year  and  be  subject  to  the  same  rules  and  regu- 
lations as  other  cadets.  Such  students  must  receive  credit  or  honor- 
able dismissal  from  the  department  before  graduating. 

All  students  must  report  in  time  to  make  suitable  arrangements 
with  departments  concerned  in  case  of  conflicts  in  program. 

No  other  supplementary  examination  will  be  given.  Students  fail- 
ing to  report  for  supplementary  examinations  will  be  compelled  to  take 
work  over  in  class  as  in  case  of  failures. 

Students  failing  to  present  themselves  for  final  examination  at  the 
end  of  the  first  or  second  semester  will  be  given  zero  on  the  examina- 
tions. 

Students  whose  absences  in  either  semester  exceed  four  weeks  in 
the  aggregate  are  not  permitted  to  take  examinations  without  special 
permission    of    the    faculty. 

A  fee  of  five  dollars  per  subject  is  required  for  each  special  examina- 
tion. 

UNCLASSED  STUDENTS 

No  unclassed  students  will  be  admitted  to  the  School  of  Mines. 

GRADUATION 

Students  completing  courses  of  study  to  the  satisfaction  of  the  faculty 
are  entitled  to  receive  the  appropriate  degrees.  Any  person  may  undergo, 
at  suitable  times,  examinations  in  any  subject.  If  such  person  pass  in  all 
the  studies  and  exercises  of  a  course,  he  is  entitled  to  the  appropriate 
degree,  provided,  that  at  least  one  full  year  be  spent  at  the  University 
before  such  degree  shall  be  granted,  and  provided,  the  examination  in 
every  case  be  held  before  a  committee  of  the  faculty  appointed  for  that 
purpose. 

Seniors  must  be  in  regular  attendance  at  all  classes  until  after  the 
final  examinations  held  at  the  end  of  the  second  semester.  Irregular 
attendance  will  debar  a  student  from  entering  all  final  examinations. 
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THESES 

The  thesis  work  is  intended  to  bring  in  review  and  connect  the  work 
in  mining  and  metallurgy,  geology  and  mineralogy,  mechanical  and 
electrical  engineering,   mathematics  and  mechanics. 

It  has  been  found  that  this  purpose  is  most  satisfactorily  accomp- 
lished by  dividing  the  class  into  squads  of  two  and  assigning  to  each 
squad  a  project,  embracing  the  prospecting,  development  and  equipment 
of  a  group  of  mining  claims,  for  mining  engineers  and  the  working  out 
of  a  metallurgical  problem  in  the  case  of  candidates  for  the  metallurgical 
degree. 

As  much  latitude  as  possible  will  be  allowed  in  the  choice  of  type  of 
deposit  and  location.  Outlines  will  be  furnished  setting  forth  the  lines 
of  investigation  which  will  enable  the  student  to  select  a  suitable  project 
during  the  junior  field  work.  Prior  to  final  registration  for  first 
semester  senior  year  each  squad  is  required  to  submit  to  the  department 
concerned  an  outline  of  the  chosen  project,  accompanied  with  a  topo- 
graphic map  and  a  sufficient  number  of  photographs  to  clearly  represent 
the  locality. 

Students  may,  if  they  so  desire,  take  a  reasonable  number  of  samples 
on  which  to  make  assays  and  hand  laboratory  tests  during  the  ore-testing 
laboratory  work  given  in  first   semester  senior  year. 

All  preliminary  work  must  be  done  and  final  work  on  project  must 
be  under  way  by  December  1st  and  submitted  for  final  approval  by  April 
9th.  Completed  work  (typewritten  and  bound)  together  with  all  trac- 
ings and  one  set  of  clear  blue  prints  therefrom  must  be  in  and  accepted 
not  later  than  April  30th.  Theses  will  not  be  accepted  or  examined  after 
these  dates.  Unless  the  above  conditions  are  complied  with  no  student 
can  expect  to  graduate  with  his  class. 

These  theses  shall  become  the  property  of  the  school. 


Special  Information 


In  the  School  of  Mines  there  are  two  regular  courses  of  study,  viz. 
Mining  Engineering,  and  Metallurgy,  leading  to  the  degree  of  Engineer 
of  Mines  (E.  M.),  and  Metallurgical  Engineer  (Met.  E.)  respectively. 

The  degree  of  Met.  E.  may  be  conferred  upon  a  candidate  who  received 
the  degree  of  E.  M.  in  four  or  five  years,  and  vice  versa,  provided  such 
candidate  completes  an  additional  years'  work  at  the  school  and  presents 
a  suitable  thesis. 

Students  in  the  College  of  Science,  Literature  and  Arts,  in  the  College 
of  Engineering  and  Mechanic  Arts,  and  in  the  School  of  Technical  and 
Applied  Chemistry,  who  contemplate  taking  a  degree  in  this  school  after 
completing  their  course,  are  recommended  to  select  their  electives  with 
reference  to  as  full  a  preparation  as  possible  for  the  technical  work  of 
the  course  they  propose  to  enter. 

SUMMARY  OF  EXPENSES 

first  year — Five  Year  Courses 

♦Incidental  fee $30 .  00 

Chemical  laboratory  fee 10 .  00 

Shop  work 9  .  00 

Books 20.00 

Note  books  and  supplies 5  .  00 

FRESHMAN   YEAR 

♦Incidental  fee $30 .  00 

Chemical  laboratory  fee 10 .  00 

Mineralogical  laboratory  fee 6.00 

Assaying  laboratory  fee 1 5  .  00 

Books 25.00 

Draughting  instruments 1 5  .  00 

Note  book  and  supplies 5  .  00 

SOPHOMORE   YEAR 

♦Incidental  fee $30.00 

Chemical  laboratory  fee 14 .  00 

Books 15.00 

Note  books  and  supplies 5  .  00 

20 
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*  Incidental  fee 

Steam  laboratory J. 00 

Trip    to    the    mines $150 .  00    to 

Books iO.OO 

Note  books  and  supplies 5   00 

SENIOR   YEAR 

incidental  fee $30  .00 

Chemical  laboratory  fee 10 .  00 

Electrical  laboratory  fee 5  .00 

Ore  testing  laboratory  fee 10 .  00 

Experimental  laboratory  fee 6 .  00 

Books 30.00 

Note  books  and  supplies 5.00 

*For  non-residents  the  incidental  fee  is  $60  per  year. 

Good  board  can  be  obtained  at  a  cost  varying  from  $2  .  50  to  $4.00 
per  week.  Room  rent  varies  from  $5.00  to  $15.00  per  month.  With 
two  occupying  one  room,  the  rent  per  student  would  be  considerably 
lower . 

ORGANIZATION 

The  organization  of  the  School  of  Mines  dates  back  to  1889,  when 
the  general  faculty  of  the  University  recommended  to  the  Board  of 
Regents  its  establishment.  In  1891  the  legislature  of  the  State  of  Minne- 
sota voted  an  appropriation  for  establishing  and  equipping  the  school 
Two  annual  appropriations  have  since  been  made  for  its  support.  The 
legislature  of  1901  appropriated  $47,500  for  a  new  School  of  Mines  build- 
ing. In  1903  the  legislature  appropriated  $25,000  for  completing  and 
equipping  the  School  of  Mines  building,  and  in  1905  an  additional  sum 
was   provided    for    equipment. 

SCHOOL  OF  MINES  BUILDING 

The  School  of  Mines  building  is  designed  to  accommodate  only  the 
technical  work  of  the  School  of  Mines,  as  adequate  building  accommoda- 
tions and  equipment  have  already  been  furnished  for  chemistry,  geology, 
mineralogy,  drawing,  and  mechanical  and  electrical  engineering.  The 
building  is  150  feet  long  by  65  feet  wide.      It  is  a  brick  building  three 
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stories  high.  The  lower  floor  is  occupied  by  the  assaying  and  metallur- 
gical laboratories;  the  second  floor  contains  offices,  two  large  lecture 
rooms,  a  department  library,  and  a  museum;  the  third  floor  provides  two 
quiz  rooms,  a  large,  well  lighted  draughting  room,  a  thesis  room,  a  dark 
room  and  a  blue  print  room.  This  building  makes  possible  the  develop- 
ment of  the  work  already  begun  and  offers  facilities  for  more  extended 
work    along    technical    lines. 

LOCATION 

The  University  of  Minnesota  is  located  in  the  city  of  Minneapolis,  on 
the  east  bank  of  the  Mississippi  river.  The  School  of  Mines  has  its  build- 
ings and  laboratories  on  the  same  ground.  Students  of  the  School  of 
Mines  have,  therefore,  all  the  opportunities  afforded  by  a  large  university. 
Minneapolis  is  surrounded  by  and  is  in  direct  communication  with 
several  important  mining  and  smelting  districts.  As  the  city  is  a  railroad 
center,  all  possible  transportation  facilities  are  available. 

FIELD  WORK 

Field  work  is  conducted  at  the  iron  mines  in  the  northern  part  of  this 
state,  in  the  copper  and  iron  regions  of  Michigan,  in  the  mines  and  smelters 
of  Montana,  Colorado,  Utah  and  California,  and  in  the  coal  mines  of 
Pennsylvania. 

At  least  one  of  these  districts  will  be  visited  by  each  class,  affording 
splendid  opportunities  for  study  and  observation. 

The  field  work  in  mining  and  metallurgy  consists  of  one  trip  at  the 
close  of  the  Junior  year.     For  details  see  pages  25  and  32. 

Students  must  deposit  with  Accountant,  at  least  two  weeks  before 
time  set  for  the  departure  of  class,  a  sum  sufficient  to  cover  following  ex- 
pense items: 

1st.      Board  and  lodging. 
2nd.     Necessary  mine  supplies. 

Transportation  and  incidental  expenses  are  not  included  in  the 
above  items  and  must  be  met  individually. 

A  statement  of  expenditures  will  be  rendered  at  the  close  of  the  work 
and  any  balance  existing  will  be  refunded. 

The  amount  of  deposit  required  will  vary,  according  to  the  locality 
visited,  and  will  be  announced  each  year  when  arrangements  for  the  trip 
are  completed. 

THE  ELLIOT  SCHOLARSHIP  LOAN  FUND 
To  fulfill  the  wish  of  the  late  Dr.  A.  F.  Elliot  to  aid  young  men  who 
find  their  efforts  to  obtain  a  practical  education  embarrassed  through  lack 
of  means,  the  sum  of  $5,000  was  placed  in  the  hands  of  the  Board  of 
Regents  as  a  scholarship  fund.  The  income  from  this  fund  is  loaned  stu- 
dents in  the  School  of  Mines  on  the  following  conditions : 


i  in    SCHOOL  OP  MINES  23 

The  financial  nerds  of  the  applicant,  his  scholarship,  moral  character, 
enthusiasm  shown  In  his  work  and  promise  of  usefulness  in  his  pro- 
fession. When  money  is  available  it  may  be  loaned  to  pay  expenses  of 
worthy  students  during  sickness.  The  loans  are  to  be  repaid,  without 
interest,  at  the  earliest  convenience  of  the  recipients. 

LIBRARY 

The  library  consists  of  about  two  thousand  Ave  hundred  volumes. 
This  number  represents  only  those  works  that  treat  directly  of  mining  and 
metallurgical  subjects. 

The  school  has  a  complete  set  of  the  leading  mining  and  metallurgical 
journals,  and  other  similar  books  of  reference.  The  leading  periodicals 
are  accessible  to  all.  Constant  references  in  lectures  compel  the  student 
to  keep  himself  well  informed  as  to  the  latest  methods,  machinery  and 
changes  in  practice  going  on  in  his  special  line  of  work. 

In  addition  to  the  above,  many  thousand  volumes  on  chemistry, 
mineralogy  and  geology  complete  a  most  valuable  working  and  reference 
library.  A  card  index  is  kept  of  all  articles  of  value  and  interest  appearing 
in  the  leading  periodicals. 

PHOTOGRAPHY 

Photographs  of  surface  and  underground  appliances,  metallurgical 
plants,  copies  of  drawings  and  other  photographs  are  indispensable  to  the 
study  of  mining  and  metallurgy.  With  the  report  of  his  field  work  every 
student  is  expected  to  present  photographs,  as  well  as  sketches,  of  various 
objects  under  consideration.  There  is  also  a  very  complete  set  of  lantern 
slides  illustrating  the  principal  methods  of  underground  workings  and 
metallurgical  plants,  at  home  and  abroad.  Several  hundred  slides  have 
been  made  in  the  department's  laboratory  which  bear  directly  on  the  work 
done  in  Minnesota  and  the  neighboring  northwest.  Many  valuable  photo- 
graphs are  constantly  being  made.  Blue  prints  of  these  are  given  students 
as  illustrations.  Much  time  is  thus  saved,  usually  spent  in  making 
sketches  and  diagrams. 

CLASSIFICATION  OF  SUBJECTS 

The  work  falls  under  the  following  subdivisions,  supplemented  by 
thorough  courses  in  mechanics,  mathematies,  physics,  chemistry,  mineral- 
ogy and  geology : 

(a)  Assaying — to  detennine  if  ore  has  value  for  treatment,  (b) 
Mining  engineering — to  furnish  material  for  treatment,  (c)  Ore  testing 
— To  determine  best  method  of  treatment,  (d)  Ore  dressing — furnishing 
products  for  metallurgical  treatment,  (e)  Metallurgy — smelting  and  re- 
fining ores  and  ore  dressing  products;  reduction  to  metals. 
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DEPARTMENT  OF  MINING  ENGINEERING 

Mining  engineering  extends  through  sophomore,  junior  and  senior 
years.  The  subjects  given  together  with  the  sequence  necessary,  are 
treated  in  the  accompanying  outline  of  the  course. 

Until  the  first  semester  of  the  junior  year,  the  course  consists  of 
lectures  and  recitations  only.  In  the  subsequent  work,  text-books  are 
used  in  connection  with  the  lectures. 

In  the  senior  year,  problems  in  hoisting,  hauling,  pumping,  ventilation 
and  similar  subjects  become  an  important  part  of  the  work. 

DESIGNS  AND  SPECIFICATIONS 

The  student  makes  in  connection  with  his  thesis  work  working  draw- 
ing of  mine  cars,  skips  and  other  parts  of  mine  equipment  that  are  usually 
designed  and  made  at  the  mine. 

MINE  SURVEYING 

The  work  in  surveying  is  given  in  junior  year  and  is  designed  solely 
for  mining  engineers. 

The  work  begins  with  the  elements  of  plane  surveying  with  special 
reference  to  the  computations  necessary,  followed  by  the  higher  theoretical 
work  in  plane  surveying  and  its  application  to  the  problems  met  in  under- 
ground surveying.  This  is  followed  by  a  course  in  mine  mapping  during 
the  second  semester  of  junior  year  and  six  weeks  of  field  work  as  follows: 
Beginning  with  the  first  Monday  in  May  the  class  meets  daily  for  the 
practice  of  plane  surveying  at  some  readily  accessible  locality  (to  be 
announced  each  year) .  The  duration  of  this  course  is  four  weeks.  Eight 
hours  a  day. 

The  students  are  divided  into  squads  of  two  or  four,  and  each  is  re- 
quired to  complete  satisfactorily  the  following  exercises  and  surveys: 

1 .  Chaining 

2.  Compass  reading 

3.  Adjustment  of  hand  levels  and  practice  in  leveling 

4.  Adjustment  and  use  of  wye  levels 

5.  Adjustment  of  mining  transit 

6.  Reading  angles 

7 .  Traverse  with  steel  tape 

8.  Azimuth  traverse  with  stadia 

9.  Determination  of  meridian,  latitude  and  time  by  solar  and  stellar 

observations 
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10.  Sun  ey  of  mining  claim  according  to  the  regulati<  »ns  of  the  U.  S. 

Government 

11.  Measurement  of  earthwork 

12.  Laying  out  railroad  tangents,  curves  and  crossings 

Each  squad  must  provide  itself  with  a  6-foot  steel  tape,  graduated  to 
hundredths. 

After  the  completion  of  this  work  from  ten  days  to  two  weeks  are 
spent  in  the  actual  underground  survey  of  a  mine  or  part  of  a  mine  in  some 
mining  district  in  Minnesota  or  Michigan. 

A  full  equipment  of  surveying  instruments  of  the  latest  and  best 
makes  is  furnished  to  each  squad  for  this  work. 

Students  who  furnish  satisfactory  evidence  of  proficiency  in  this  work 
may  be  given  credit  therefor.  The  department,  however,  reserves  the 
right  in  any  case  to  require  such  students  to  take  a  theoretical  or  a  prac- 
tical examination  or  both. 


FIELD  WORK  IN  MINING 

During  the  second  semester  arrangements  are  made  by  the  depart- 
ment with  various  representative  mines  in  the  West  to  give  students  an 
opportunity  to  gain  practical  underground  mining  experience,  and  at 
least  six  weeks  of  such  work  is  required  of  the  student  during  the  vacation 
following  junior  year.  This  work  must  be  done  at  a  mine  selected  by  the 
department  (the  preference  of  the  student  will  be  consulted  in  so  far  as 
possible)  subject  to  the  following  conditions : 

Upon  the  termination  of  the  metallurgical  work  about  June  20th  (this 
work  follows  immediately  upon  completion  of  the  mine  surveying)  the 
student  will  report  to  the  superintendent  of  the  particular  mine  to  which 
he  is  assigned.  On  no  account  is  he  to  report  later  than  July  1st.  For 
fifteen  days  he  will  be  given  the  freedom  of  the  mine  for  general  obser- 
vation work.  For  the  remainder  of  the  summer  he  must  engage  in  reg- 
ular miner's  work  for  which  he  may  be  paid  current  wages. 

Four  weeks  of  such  work  will  be  required.  He  will  be  subject  to 
the  regular  mine  discipline.  In  case  he  is  discharged  no  attempt  will 
be  made  by  the  department  to  investigate,  but  the  student  will  be  allowed 
to  make  up  the  work  at  the  end  of  senior  year.  His  degree  will  be  with- 
held until  all  work  is  completed. 

In  the  event  of  unforseen  contingencies,  such  as  accidents,  the  sudden 
closing  down  of  a  mine,  etc.,  the  work  must  be  made  up  at  the  first  oppor- 
tunity. 

The  student  must  keep  a  diary  and  record  therein  in  minute  detail 
all  work  done,  his  observations  and  sketches.  He  must,  in  person 
submit  this  diary  to  the  department  not  later  than  Sept.  6th. 
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Field  work  will  reopen  at  the  University  Sept.  6th.  No  senior  will 
be  registered  after  that  date.  Registration  will  cover  field  work,  electric 
power  and  geology. 

On  Sept.  26th  all  seniors  who  expect  to  graduate  must  register  for 
the  remaining  subjects.  Prior  to  this  date  the  student  must  submit  a 
typewritten  report  on  field  work  fully  illustrated  with  sketches  drawn 
to  scale  covering  all  the  mining  and  milling  operations  together  with 
details  of  plant  and  equipment.  Final  registration  will  not  be  al- 
lowed until  after  report  on  field  work  is  made.  All  final  reports  there- 
fore must  be  presented  on  or  before  Sept.  26th.  These  reports  shall 
become  the  property    of    the    school. 

ORE  DRESSING 

The  lectures  and  recitations  in  ore  dressing  extend  through  the  second 
semester  of  the  junior  year,  and  comprise  the  detailed  study  of  ore  dressing 
and  concentrating  machinery,  together  with  the  study  of  typical  combina- 
tions of  dressing  machines  as  found  in  the  several  mining  districts  of  the 
United  States. 

In  connection  with  the  theoretical  work,  the  ore  dressing  and  testing 
plant  of  the  school  is  utilized  for  practical  illustrations. 


Courses  in  Mining  Engineering 


FIRST  YEAR— FIVE  YEAR  COURSES 

FIRST  SEMESTER 

Chemistry  1,  six  hours,  Miss  Cohen  and  Assistants 

Economics  1,  three  hours,  Professor  Robinson 

Mathematics  1,  four  hours,  Mr.  Lambert 

Mathematics  2,  three  hours,  Professor  Comstock 

Mechanical  Engineering  1  and  2,  six  hours,  Assistant  Prof.  Shipley 

Spanish  11,  three  hours,  Mr.  Melom 

SECOND  SEMESTER 

Chemistry  1,  six  hours,  Miss  Cohen  and  Assistants 
Economics  21,  three  hours,  Assistant  Professor  Mitchell 
Mathematics  3,  three  hours,  Mr.  Lambert 
Mathematics  4,  three  hours,  Professor  Comstock 
Mechanical  Engineering  3,  six  hours,  Mr.  Peterson 
Spanish  11,  three  hours,  Mr.  Melom 

FRESHMAN  YEAR— FOUR  AND  FIVE  YEAR  COURSES 

FIRST  SEMESTER 

Chemistry  2,  eight  hours,  Mr.  Frary 

Descriptive  Geometry  12,  one  hour,  Professor  Kirchner 

Drawing  11,  six  hours,  Mr.  McMillan 

Mathematics  5,  five  hours,  Mr.  Lambert 

Mineralogy  1,  eight  hours,  Professor  Hall  and  Mr.  Grout 

SECOND  SEMESTER 

Chemistry  3,  eight  hours,  Assistant  Professor  Nicholson  and  Mr.  Frary 
Drawing  13,  four  hours,  Mr.  McMillan 

Drawing  14,  two  hours,  Professor  Kirchner  and  Mr.  McMillan 
Mathematics  6,  five  hours,   Mr.  Lambert 

Metallurgy  1,  twelve  hours,  Professor  Appleby,  Professor  Christianson 
and   Professor  Pease 
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SOPHOMO    E   YEAR— FOUR   AND    FIVE   YEAR   COURSES 

FIRST  SEMESTER 

Mineralogy  2,  four  hours,  Professor  Hall  and  Mr.  Grout 

Chemistry  4,  eight  hours,   Professor  Sidener 

Descriptive    Geometry    15,    two   hours,    Professor    Kirchner   and    Mr. 

Rowley 
Drawing  16,  four  hours,  Mr.  Rowley 
Mathematics  7,  five  hours,   Mr.   Lambert 
Metallurgy  3,  three  hours,  Professor  Christianson 
Physics   1   and  2,  four  hours,   Professor  Zeleny,   Mr.   Holman  and  Mr. 

McKeehan 

SECOND  SEMESTER 

Chemistry  5,  eight  hours,  Professor  Sidener 

Drawing   17,  four  hours,  Mr.  McMillan 

Geology  3,  three  hours,  Mr.  Soper 

Mathematics  8,  five  hours,  Mr.  Lambert 

Metallurgy  4,  three  hours,  Professor  Christianson 

Mining  1,  four  hours,  Professor  McCarty 

Physics  3  and  4,  four  hours,   Professor  Zeleny,   Mr.   Holman  and  Mr. 

McKeehan 
Field  Work  3  (a,)  first  two  weeks  in  June,  Mr.  Soper 

JUNIOR  YEAR— FOUR  AND   FIVE  YEAR  COURSES 

FIRST  SEMESTER 

Experimental  Engineering   1,   four  hours,   Mr.    Shoop 
Geology  4,  two  hours,  Professor  Hall  and  Mr.  Soper 
Geology  9,  four  hours,  Mr.  Bowles 
Mechanics  9,   five  hours,    Professor  Comstock 
Mechanical  Engineering  18,  two  hours,  Professor  Flather 
Metallurgy  5,  four  hours,   Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld 
Mining  3,  five  hours,  Professor  McCarty  and  Mr.  Kingston 

second  semester 

Experimental  Engineering  2,  four  hours,  Mr.  Shoop 
Geology  10,  four  hours,  Mr.  Bowles 
Mechanics  10,  two  hours,  Professor  Comstock 
Mechanics  11,  five  hours,  Professor  Comstock 
Metallurgy  6,  four  hours,  Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld 
Mining  5,  five  hours,  Professor  McCarty 
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Mining  7,  six  hours,  Professor  McCarty  and  Mr.  Kingston 
Field  Work.     Months  of  May,  June,  July  and  August 
Mine  Surveying  8,  beginning  about  May  1st. 

Professor  van   Barneveld 

Professor  McCarty 

Mr.   Kingston 

Metallurgy  8,   one  week  Professor  Appleby 

Professor  Christianson 

Professor  Pease 

Practical  Mining  9,  six  weeks  Professor  van  Barneveld 

Professor  McCarty 
Mr.    Kingston 

SENIOR  YEAR— FOUR  AND  FIVE  YEAR  COURSES 

FIRST  SEMESTER 

Chemistry  14,  eight  hours,  Professor  Sidener 

Electrical  Engineering  4,  six  hours,  Mr.  Ryan 

Geology  12,  four  hours,  Mr.  Soper 

Mechanics  12,  five  hours,  Professor  Comstock 

Metallurgy  2,  ten  hours,  Professor  Appleby,  Professor  Christianson  and 

Professor   Pease 
Mining  4,  five  hours,  Professor  van  Barneveld 
Mining  (Thesis)  10,  two  hours,  Professor  van  Barneveld  and  Assisants 

SECOND  SEMESTER 

Chemistry  18,  eight  hours,  Professor  Sidener 

Experimental  Engineering  9,  four  hours,   Professor  Kavanuagh 
Geology  13,  four  hours,  Mr.  Soper 
Mechanics  13,  two  hours,  Professor  Comstock 
Mechanics  14,  four  hours,  Professor  Comstock 
Mining  4,  five  hours,  Professor  van  Barneveld 

Mining  (Designs  and  Specifications)  6,  eight  hours,  Professors  van  Barne- 
veld and  Comstock 
Mining  (Thesis)  10,  four  hours,  Professor  van  Barneveld  and  Assistants 
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DEPARTMENT  OF  METALLURGY 

This  department  is  well  supplied  with  representative  ores  of  all  the 
most  important  metals,  drawings  of  furnaces,  models  and  samples  of  all 
the  different  furnace  products.  The  lectures  treat  of  all  the  principal 
methods  now  in  use. 

The  practical  work  consists  in  visits  to  smelting  and  refining  works 
which  are  accessible.  The  work  in  metallurgy  extends  through  three 
years. 

ASSAYING 

The  lectures  treat  of  and  describe  apparatus,  reagents,  assay  furnaces, 
fuels,  etc.,  in  connection  with  this  subject.  The  principles  of  assaying  and 
sampling  are  fully  explained.  A  collection  of  representative  ores  of 
various  metals  with  a  collection  of  corresponding  slags  are  shown,  and 
instruction  is  given  as  to  nature  and  quantity  of  fluxes.  Special  and 
rapid  methods  of  testing  slags  and  metallurgical  products  as  employed 
in  western  smelting  works  are  emphasized. 

The  laboratory  course  includes  preparing  and  testing  reagents,  mak- 
ing cupels,  etc.,  and  assaying  samples  of  ore,  furnace  and  mill  products, 
and  bullion;    different  charges  are  tried  and  practical  conclusion  drawn. 

Great  importance  is  attached  to  the  work  in  the  laboratory.  A  large 
well  ventilated  furnace  room  in  which  are  located  muffle  and  crucible 
furnaces,  and  another  room  of  similar  dimension  equipped  with  desks,  pulp 
and  bead  balances,  afford  accommodations  to  a  large  number  of  students. 
Ores  of  various  metals  of  known  value  are  given  the  students,  who  are 
required  to  make  up  the  necessary  charges  and  submit  their  reports  in 
detail.  This  work  is  offered  to  students  completing  the  necessary  courses 
in  mineralogy  and  chemistry. 

The  Assay  Laboratories  are  located  in  the  School  of  Mines  Building 
and    consist    of : 

1st.  Preparation  room.  This  room  is  62  feet  long  by  36  feet  wide 
and  accommodates  66  students.  Here  samples  and  reagents  are  weighed 
preparatory  to  assaying.  Each  student  is  furnished  with  a  complete  set  of 
apparatus,  including  a  pulp  balance  for  individual  use.  All  operations  are 
therefore  conducted  with  the  greatest  economy  of  time  and  entirely  apart 
from  the  furnace  room.  The  separation  of  the  preparation  room  from  the 
furnace  room  is  of  greatest  importance.  Nearly  all  ores  are  crushed  and 
pulverized  by  suitable  machines  run  by  electric  motors.  Students  are 
compelled  to  pulverize  by  hand  a  minimum  number  of  samples,  thereby 
saving  much  time  for  extended  and  advanced  work  in  special  lines. 

2nd.  Furnace  room.  This  room  is  60  feet  long  by  42  feet  wide.  The 
high  ceiling  and  special  ventilation  provided  for  this  room  make  it  a  most 
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comfortable  assay  furnace  room.  It  provides  for  the  accommodation  of 
twelve  double-decked  muffle  furnaces,  twenty-four  crucible  furnaces  and 
twelve  gasoline  furnaces.  After  the  sample  has  been  placed  in  a  suitable 
vessel  for  fusion,  it  is  taken  to  the  furnace  room,  which  communicates 
directly  with  the  preparation  room. 

3rd.  Balance  room.  This  room  is  31  ieet  long  by  16  feet  wide.  In 
this  room  are  various  types  of  balances  for  accurately  weighing  gold  and 
silver  beads  and  bullion.  The  room  is  specially  lighted  by  electric  cove 
lights  from  the  ceiling.  The  balances  are  placed  on  heavy  brick  piers 
which  are  independent  of  the  walls  of  the  building. 

ORE  TESTING 

The  lectures  treat  of  the  use  and  purposes  of  all  the  machinery  con- 
nected with  the  subject,  supplemented  with  detailed  drawings. 

There  are  complete  testing  works  connected  with  the  department 
where  the  student  may  see  the  working  of,  and  handle  for  himself,  crushers, 
rolls,  Huntington  mill,  concentrating  machinery,  such  as  vanners,  buddies, 
jigs,  pan  for  amalgamation,  settlers,  reverberatory  furnaces  for  oxidizing 
and  oxidizing-chloridizing  roasts,  leaching  and  chlorination  plants,  as  well 
as  sizing  apparatus  and  hydraulic  separators.  Sufficiently  large  amounts 
of  ore  are  given  to  make  the  necessary  tests  upon  the  different  machines 
and  the  students  report  the  best  method  of  treatment.  The  first  semester 
of  the  senior  year  is  devoted  to  instruction  and  laboratory  work,  and  is 
required  of  students  both  in  mining  and  metallurgy. 

The  ore  testing  works  meet  educational  as  well  as  commercial  needs. 

Educational.  The  ore  testing  plant  acquaints  the  student  with  the 
construction  and  manipulation  of  the  principal  typical  machines  used  in 
the  leading  ore  dressing  establishments  of  the  country.  It  is  here  that 
students  in  mining  and  metallurgical  engineering  get  the  requisite  practical 
experience.  They  handle  all  machines  and  operate  on  sufficiently  large 
amounts  of  material  to  determine  the  methods  best  suited  to  a  given  ore 
to  extract  the  largest  amount  of  metal  with  the  least  possible  loss. 

Commercial.  Ore  testing  works  are  an  important  factor  in  mining 
and  metallurgical  projects.  The  commercial  object  is  to  determine  the 
best  method  of  treating  a  given  ore  so  as  to  yield  the  largest  percentage  of 
the  metal  it  contains  at  the  least  possible  cost.  Samples  varying  from  500 
pounds  to  car  load  lots  can  be  treated  by  various  methods. 

The  ore  testing  works  are  located  on  the  east  bank  of  the  Mississippi 
between  the  Great  Northern  and  Northern  Pacific  railroads.  Located  at 
this  point  on  the  University  campus,  it  offers  the  very  best  facilities  for 
both  educational  and  commercial  purposes. 

As  the  funds  appropriated  for  the  erection  of  such  a  plant  were  suffi- 
cient to  purchase  only  the  necessary  machinery,  the  business  men  of 
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Minneapolis    generously   provided    a    suitable    building.     This    building, 
94x66  feet,  is  built  of  brick  and  stone. 

Machinery.  The  plant  contains  all  the  machinery  necessary  to 
illustrate  the  various  processes  of  ore  testing,  viz. :  A  Bridgman  mechani- 
cal sampler,  size  B ;  a  link  belt  bucket  elevator ;  a  pulley  feeder  complete ; 
a  pair  of  1 2  ^x 1 2  geared  rolls  complete ;  a  four  compartment  spitzkasten ; 
a  three  compartment  Hartz  jig;  a  Collum  jig  complete  with  cone  for 
driving;  a  three  and  a  half  foot  Huntington  mill  complete;  a  three  stamp 
mill,  275-pound  stamps;  a  five  stamp  mill,  850-pound  stamps;  a  Challenge 
automatic  feeder  for  five-stamp  battery;  a  suspended  Challenge  feeder 
for  three-stamp  battery;  a  Tulloch  feeder  for  Huntington  mill;  a  single 
deck  buddle,  twelve  feet  in  diameter;  a  four-foot  plain  belt  Frue  vanner; 
a  Cammett  concentrator;  a  Hooper  pneumatic  concentrator;  a  Century 
drop  motion  jig;  a  three- foot  amalgamating  pan;  a  five-foot  settler;  a 
Bruckner  roasting  furnace,  with  fire  box  on  wheels;  a  chlorination  barrel; 
a  battery  tightener;  a  two-horse  power  vertical  boiler;  a  steam  drying 
pan;  three  trommels,  with  driving  arrangement  and  gears;  a  one  thou- 
sand pound  Reedy  elevator,  complete  with  worm  gear;  two  overhead 
crawls,  each  with  eighty-foot  track;  one-ton  pulley  block;  a  quarter- ton 
pulley  block;  a  scoop  car,  with  flat  wheels;  two  twenty-horse  power 
electric  motors;   three  MacDermott  automatic  samplers,  etc. 

FIELD  WORK  IN  METALLURGY 

At  the  end  of  junior  year  opportunity  is  given  the  student  to  study 
metallurgical  operations  at  one  or  more  smelting  works.  This  work  will 
begin  about  June  15th.  Not  over  one  week's  time  will  be  devoted  to  this 
work. 

The  student  must  keep  a  diary  and  record  therein  in  minute  detail 
all  work  done,  his  observations  and  sketches.  He  must,  in  person, 
submit  this  diary  to  the  department  not  later  than  Sept.  6th. 

Field  Work  will  reopen  at  the  University  Sept.  6th.  No  senior  will 
be  registered  after  that  date.  Registration  will  cover  field  work,  electric 
power  and  geology. 

On  Sept.  26th  all  seniors  who  expect  to  graduate  must  register  for 
the  remaining  subjects.  Prior  to  this  date  the  student  must  submit  a 
typewritten  report  on  field  work  fully  illustrated  with  sketches  drawn 
to  scale  covering  all  the  mining  and  milling  operations,  together  with 
details  of  plant  and  equipment.  Final  registration  will  not  be  al- 
lowed until  after  report  on  field  work  is  made.  All  final  reports,  there- 
fore, must  be  presented  on  or  before  Sept.  26th.  These  reports  shall  be- 
come the  property  of  the  school. 


Courses  in  Metallurgy 


FIRST  YEAR— FIVE  YEAR  COURSES 

FIRST  SEMESTER 

Chemistry  1,  six  hours,  Miss  Cohen  and  Assistants 

Economics  1,  three  hours,  Professor  Robinson 

Mathematics  1,  four  hours,  Mr.  Lambert 

Mathematics  2,  three  hours,  Professor  Comstock 

Mechanical  Engineering  1  and  2,  six  hours,  Assistant  Professor  Shipley 

Spanish  11,  three  hours,  Mr.  Melom 

SECOND    SEMESTER 

Chemistry  1,  six  hours,  Miss  Cohen  and  Assistants 
Economics  21,  three  hours,  Assistant  Professor  Mitchell 
Mathematics  3,  three  hours,  Mr.  Lambert 
Mathematics  4,  three  hours,  Professor  Comstock 
Mechanical  Engineering  3,  six  hours,  Mr.  Peterson 
Spanish  11,  three  hours,  Mr.  Melom 

FRESHMAN  YEAR— FOUR  AND  FIVE  YEAR  COURSES 

FIRST  semester 

Chemistry  2,  eight  hours,  Mr.  Frary 

Descriptive  Geometry  12,  one  hour,  Professor  Kirchner 

Drawing  11,  six  hours,  Mr.  McMillan 

Mathematics  5,  five  hours,  Mr.  Lambert 

Mineralogy  1,  eight  hours,  Professor  Hall  and  Mr.  Grout 

second  semester 

Chemistry  2,  eight  hours,  Assistant  Professor  Nicholson  and  Mr.  Frary 

Drawing  13,  four  hours,  Mr.  McMillan 

Drawing  14,  two  hours,  Professor  Kirchner  and  Mr.  McMillan 

Mathematics  6,  five  hours,  Mr.  Lambert 

Metallurgy  1,  twelve  hours,  Professor  Appleby,  Professor  Christianson 

and  Professor  Pease 
Mineralogy  2,  four  hours,  Professor  Hall  and  Mr.  Grout 
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SOPHOMORE  YEAR— FOUR  AND  FIVE  YEAR  COURSES 

FIRST  SEMESTER. 

Chemistry  4,  eight  hours,  Professor  Sidener 

Descriptive   Geometry    15,   two   hours,    Professor   Kirchner   and   Mr. 

Rowley 
Drawing  16,  four  hours,  Mr.  Rowley 
Mathematics  7,  five  hours,  Mr.  Lambert 
Metallurgy  3,  three  hours,  Professor  Christianson 
Physics  1  and  2,  four  hours,  Professor  Zeleny,  Mr.  Holman  and  Mr.  Mc- 

Keehan 

second  semester 

Chemistry  5,  eight  hours,  Professor  Sidener 

Drawing  17,  four  hours,  Mr.  McMillan 

Geology  3,  three  hours,  Mr.  Soper 

Mathematics  8,  five  hours,  Mr.  Lambert 

Metallurgy  4,  three  hours,  Professor  Christianson 

Mining  1,  four  hours,  Professor  McCarty 

Physics  3  and  4,   four  hours,    Professor  Zeleny,   Mr.   Holman  and  Mr. 

McKeehan 
Field  Work  3  (a)       First  two  weeks  in  June.     Mr.  Soper 

JUNIOR  YEAR— FOUR  AND  FIVE  YEAR  COURSES 

FIRST  SEMESTER 

Experimental  Engineering  1,  four  hours,  Mr.  Shoop 
Geology  4,  two  hours,  Professor  Hall  and  Mr.  Soper 
Geology  9,  four  hours,  Mr.  Bowles 
Mechanics  9,  five  hours,  Professor  Comstock 
Mechanical  Engineering  18,  two  hours,  Professor  Flather 
Metallurgy  5,  four  hours,  Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld 
Mining  3,  five  hours,  Professor  McCarty  and  Mr.  Kingston 

second  semester 

Experimental  Engineering  2,  four  hours,  Mr.  Shoop 
Geology  10,  four  hours,  Mr.  Bowles 
Mechanics  10,  two  hours,  Professor  Comstock 
Mechanics  11,  five  hours,  Professor  Comstock 
Metallurgy  6,  four  hours,  Professor  Pease 
Mining  2,  five  hours,  Professor  van  Barneveld 
Mining  5,  five  hours,  Professor  McCarty 
Mining  7   six  hours  Professor  McCarty  and  Mr.  Kingston 
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Field  Work.     Months  of  May,  June,  July  and  August. 
Mine  Surveying  8,  Beginning  about  May  1st. 

Professor  van  Barneveld 

Professor  McCarty 

Mr.  Kingston 

Metallurgy  8,  one  week  Professor  Appleby 

Professor  Christianson 

Professor  Pease 

Practical  Mining  9,  six  weeks  Professor  van  Barneveld 

Professor  McCarty 
Mr.  Kingston 

SENIOR  YEAR— FOUR  AND  FIVE  YEAR  COURSES 

FIRST  SEMESTER 

Chemistry  14,  eight  hours,  Professor  Sidener 
Electrical  Engineering,  4,  six  hours,  Mr.  Ryan 
Geology  12,  four  hours,  Mr.  Soper 
Mechanics  12,  five  hours,  Professor  Comstock 
Mixing  4,  five  hours,  Professor  van  Barneveld 

Metallurgy  2,  ten  hours,  Professor  Appleby,  Professor  Christianson  and 
Professor  Pease 

SECOND  SEMESTER 

Chemistry  18,  eight  hours,  Professor  Sidener 

Chemistry  16,  six  hours,  Professor  Frankforter  and  Mr.  Frary 

Experimental  Engineering  9,  four  hours,  Professor  Kavanaugh 

Mechanics  13,  three  hours,  Professor  Comstock 

Metallurgy  7,  three  hours,  Professor  Christianson 

Metallurgy  9,  four  hours,  Professors  Appleby  and  Comstock 

Mining  4,  five  hours,  Professor  van  Barneveld 


Departments  of  Instruction 


CHEMISTRY 

George  B.  Frankforter  Ph.D.,  Professor  of  Chemistry 

Charles  F.  Sidener  B.S.,  Professor  of  Chemistry 

Edward  E.  Nicholson,  M.A.,  Assistant  Professor  of  Chemistry 

Francis  C.  Frary,  M.S.,  Instructor  in  Chemistry 

Lillian  Cohen  M.   A.     Instructor  in  Chemistry 

1.  General  Chemistry  Miss  Cohen 

Six  credits  (six  hours  per  week)  Both  semesters 

Required  of  first  year  students,  five  year  courses. 

Both  semesters  must  be  completed  before  credit  is  given  for  the  first  semester. 

Recitation  and  laboratory  work.  The  course  includes  a  study  of  the  common 
elements  and  their  compounds,  with  an  introduction  to  the  modern  theories  of  chem- 
stry. 

2.  General  and  Qualitative  Analysis    Professor  Nicholson  and  Mr.  Frary 

Five  credits,  (two  lectures,  six  laboratory  hours  per  week)  First  semester 

Required  of  freshmen 

The  course  includes  special  general  chemistry  and  the  reactions  of  the  metals 
as  applied  to  their  separation  and  identification. 

3.  Qualitative  Analysis  Professor  Nicholson  and  Mr.  Frary 

Five  credits  (two  lectures,  six  laboratory  hours  per  week)         Second  semester 
Open  to  students  completing  2.     Required  of  freshmen 

The  work  in  this  course  will  include  examination  of  alloys,  minerals,  slags  and 
other  compounds. 

4.  Quantitative  Analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  3.     Required  of  sophomores 
The  course  includes  an  introduction  to  quantitative  and  a  beginning  of  gravi- 
metric analysis. 

5.  Volumetric  Analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week)        Second  semester 
Open  to  students  completing  4.     Required  of  sophomores 
The  course  includes  an  introduction  to   volumetric  determinations  with  a 
discussion  of  standard  solutions  and  the  necessary  stoicheiometric  calculations. 

Note.     A  credit  is  one  recitation  or  lecture  hour  per  week,  per  semester. 
Two  laboratory  hours  are  equal  to  one  credit. 
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i».     Spbcial  Pboblbms  Pbofbbbob  Sidbnbh  two  Assistants 

Five  credits  (two  lectures,  six  Laboratory  hours  per  week  First  semester 

Open  to  students  completing  5.     Required  of  seniors 

The  course  Includes  the  working  out  of  various  mineralogies!,  technological 
and  metallurgical  problems,  with  work  on  ores  of  base  metals,  limestones;  slags,  etc. 

16.     Ei.kci  ho-Ohkmical  Analysis  Pbofessob  Frankforter  and  Mr.  Fbabt 

Four  credits  (two  lectures,  four  laboratory  hours  per  week)      Second  semester 
Open  to  students  completing  14.     Required  of  seniors  in  Metallurgy 
The  course  includes  the  qualitative  and  quantitative  separation  of  metals  by 

electrolysis. 

18.     Iron  and  Steel  Analysis  Professor  Sidener  and  Assistants 

Five  credits  (two  lectures,  six  laboratory  hours  per  week)        Second  semester 
Open  to  students  completing  14.     Required  of  seniors 
The  course  includes  the  rapid  determination  of  iron,  by  the  various  methods 

as  well  as  the  determination  of  associated  elements,  sulphur,  phosphorus,  silicon, 

manganese,  carbon  and  others. 

DRAWING  AXD  DESCRIPTIVE  GEOMETRY 

William    H.    Kirchner,  B.S.,    Professor    of    Drawing    and    Descriptive 

Geometry 
Frank  B.  Rowley,  B.S..  M.E.,  Instructor  in  Drawing 
Franklin  R.  McMillan,  C.E.,  Instructor  in  Drawing 

11.  Drawing  Mr.  McMillan 

Three  credits  (six  laboratory  hours  per  week)  First  semester 

Required  of  freshmen 

Sketching,  lettering,  and  the  elements  of  engineering  drawing,  representation 
of  details  of  machines  and  structures,  and  the  interpretation  of  working  drawings. 

12.  Descriptive  Geometry  Professor  Kirchner 

One  credit  (one  recitation  per  week)  First  semester 

Required  of  freshmen 

Representation,  Projection,  Parallel  and  Radial,  Perspective,  pure  and  ap- 
plied.    Lettering,  Elementary  problems  and  exercises. 

13.  Mechanical  Drawing  Mr.  McMillan 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  11  and  12.     Required  of  freshmen 
Continuation  of  Course  11  as  outlined  above. 

The  elements  of  general  drafting,  mechanical  drawing  as  a  language.      Lines, 
views,  dimensions,  standards,  signs,  abbreviations  and  explanatory  notes. 

14.  Topographical  Drawing  Professor  Kirchner  and  Mr.  McMillan 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  taking  13. 

Maps  and  sketches.     Brush  and  pen  conventions. 

15.  Descriptive  Geometry  Professor  Kirchner   and  Mr.  Rowley 

Two  credits  (two  recitation  hours  per  week)  First  semester 

Open  to  students  completing  Mathematics  6.     Required  of  sophomores 
Continuation  of  Course  12  as  outlined  above. 


38  THE  UNIVERSITY  OF  MINNESOTA 

Projection — central  and  special  cases,  principles  and  applications,  representa- 
tion of  lines,  planes,  and  solids,  and  of  their  relations;  tangencies,  intersections  and 
developments.      Recitations,  lectures  and  solution  of  problems. 

16.  Drafting  Mr.  Rowley 

Two  credits  (four  laboratory  hours  per  week)  First  semester 

Open  to  students  taking  15.     Required  of  sophomores 

Graphics,  machine  drafting  and  structural  drafting.  Instruction  in  drafting 
room  methods. 

17.  Drafting  Professor  Kirchner  and  Mr.  McMillan 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  16.     Required  of  Sophomores 
Continuation  of  Course  16  as  outlined  above. 


ECONOMICS 

John  H.  Gray,  Ph.D.,  Professor,  Head  of  Department  of  Economics  and 

Political  Science 
Edward  V.  Robinson,  Ph.D.,  Professor  Economics  and  Politics 
Thomas  Warner  Mitchell,  Ph.D.,  Assistant  Professor  of  Business  Ad- 
ministration 

1.     Elements  of  Economics  Professor  Robinson 

Three  credits  (three  hours  per  week)  First  semester 

Required  of  first  year  students,  five  year  courses 
A  thorough  course  in  the  elements  of  economic  theory,  with  special  reference 

to  present  day  economic  and  social  problems.     McVey's  Outline  and    a   text-book, 

supplemented  by  lectures  and  problems,  with  a  weekly  quiz. 

21.     Elements  of  Business  Law  Assistant  Professor  Mitchell 

Three  credits  (three  hours  per  Aveek)  Second  semester 

Open  to  those  who  have  completed  course  1 

The  principles  of  law  governing  ordinary  commercial  transactions.  The  aim 
is  to  teach  so  much  of  the  law  as  every  educated  man  ought  to  know  for  his  guidance 
in  every  day  business  affairs.     Assigned  readings,  lectures,  and  quizzes. 


ELECTRICAL  ENGINEERING 

George  D.  Shepardson,  M.A.,  M.E.,  Professor  of  Electrical  Engineering 
William  T.  Ryan,  E.E.,  Instructor  in  Electrical  Engineering 

4.     Electric  Power  Mr.  Ryan 

Three  credits  (one  lecture,  four  laboratory  hours  per  week)         First  semester 
Open  to  students  completing  Physics  1.     Required  of  seniors 
Elements  of  theory  and  practice  of  electrical  measurements,  wiring,  dynamos, 

motors  and  electric  lighting.  _ 
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EXPERIMENTAL   ENGINEERING 

William  11.  Kavanaugh,  M.E.,  Professor  of  Experimental  Engineering 
Charles  P.  Shoop,  B.S.,  Instructor  in  Experimental  Engineering 

1.  Strength  of  Materials  Mr.  Shoop 

Two  credits  (four  laboratory  hours  per  week)  First  semester 

Open  to  students  taking  Mechanics  9.     Required  of  juniors 
Laboratory  work  investigating  the  strength  and  physical  qualities  of  iron, 
steel,  brass,  copper,  belting,  chains,  beams,  brick  and  stone. 

2.  Steam  Laboratory  Mr.  Shoop 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  Mechanical  Engineering,  18.     Required  of  juniors 
Exercises  in  valve  setting,  indicator  practice,  calibration  of  steam  gauges, 
efficiency  of  screws  and  hoists. 

9.     Experimental  Laboratory  Professor  Kavanaugh 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  2.     Required  of  seniors 
Hydraulic  measurements.      Calibration  of  weirs,  nozzles,  meters  and  other 

hydraulic  apparatus,  calorimetry;   tests  of  pumps,  engines  and  boilers. 

MECHANICS  AND  MATHEMATICS 

Elting  H.  Comstock,  M.S.,  Professor  of  Mechanics  and  Mathematics 
Edwin  M.  Lambert,  M.E.,  Instructor  in  Mechanics  and  Mathematics 

1.  Algebra  Mr.  Lambert 

Four  credits  (four  recitations  per  week)  First  semester 

Required  of  first  year  students,  five  year  courses 

Review  of  elementary  algebra,  equations  with  one,  two  or  more  unknown 
quantities,  inequalities,  involution  and  evolution,  theory  of  exponents,  surds,  quad- 
ratic equations,  both  numerical  and  literal,  equations  with  one  or  more  unknown 
quantities  that  can  be  solved  by  means  of  quadratic  equations,  progressions. 

2.  Computation  and  Mensuration  Professor  Comstock 

Three  credits  (three  recitations  per  week)  First  semester 

Required  of  first  year  students,  five  year  courses 

Approximate  computation,  graphs  and  graphical  computation,  logarithms 
and  logarithmic  computation,  areas  and  approximations  of  areas. 

3.  Solid  Geometry  and  Mensuration  Mr.  Lambert 

Three  credits  (three  recitations  per  week)  Second  semester 

Required  of  first  year  students,  five  year  courses 

Demonstrations  of  most  important  theorems,  volumes,  approximate  volumes, 
prismoidal  formula,  etc. 

4.  Elementary  Mine  Accounting  Professor  Comstock 

Three  credits  (three  lectures  and  recitations  per  week)  Second  semester 

Required  of  first  year  students,  five  year  courses 

Elementary  accounting  in  general,  applications  to  mine  accounts;  Primary 
records,  labor,  supply,  mine  and  mill  products,  and  fund  sheets.  Secondary  records, 
invoice,  labor  and  supply,  mine  and  mill  cost  sheets,  trial  balance,  etc. 
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5.  Algebra  and  Trigonometry  Mr.  Lambert 

Five  credits  (five  recitations  per  week)  First  semester 

Required  of  freshmen 

Functions  and  functional  notation,  factors  and  roots  of  general  quadratics, 
factor  and  remainder  theorems,  factors  and  values  of  functions,  determinants,  devel- 
opment of  functions  and  undetermined  coefficients,  derived  functions,  theory  of  equa- 
tions, permutations  and  combinations;  trigonometric  ratios,  right  triangles,  general 
definitions  of  trigonometric  functions,  analytic  relations,  addition  formulas,  etc. 

6.  Trigonometry  and  Analytic  Geometry  Mr.  Lambert 

Five  credits  (five  recitations  per  week)  Second  semester 

Open  to  students  completing  5.     Required  of  freshmen 

Trigonometric  equations,  oblique  triangles,  spherical  formulas  and  solution 
spherical  triangles;  systems  of  co-ordinates,  loci,  straight  line,  transformations,  equa- 
tions of  conies,  properties  of  conies. 

7.  Analytic  Geometry  and  Calculus  Mr.  Lambert 

Five  credits  (five  recitations  per  week)  First  semester 

Open  to  students  completing  6.  Required  of  sophomores 
General  equation  of  second  degree,  higher  plane  curves,  co-ordinates  in  space, 
point,  plane,  straight  line,  quadric  surfaces;  nature  of  differentiation,  elementary 
forms,  geometric  applications,  rates,  successive  differentiation,  maxima  and  minima, 
elementary  integration,  expansion  of  fimctions,  indeterminate  forms,  partial  deriva- 
tives, change  of  variable. 

8.  Calculus  Mr.  Lambert 

Five  credits  (five  recitations  per  week)  Second  semester 

Open  to  students  completing  7.     Required  of  sophomores 
Applications  continued,  rational  fractions,  rationalization,  formulas  of  reduc- 
tion, multiple  integration,  various  systems  of  co-ordinates,  approximate  integration, 
hyperbolic  functions,    some  differential     equations    of  mechanics;     adjustments    of 
observations. 

9.  Mechanics  Professor  Comstock 

Five  credits  (five  recitations  and  lectures  per  week)  First  semester 

Open  to  students  completing  8,  and  physics  3.     Required  of  juniors 
Statics  and  dynamics,  rectilinear,  circular,  curvilinear  motion  in  general,  dy- 
namics of  rigid  bodies,  impact,  work  and  energy;  elementary  mechanics  of  materials. 

10.  Strength  and  Resistance  of  Materials  Professor  Comstock 

Two  credits  (two  recitations  and  lectures  per  week)  Second  semester 

Open  to  students  completing  9.     Required  of  juniors 

Mechanical  and  elastic  properties  of  materials  of  construction;  beams,  shafts, 
columns,  reinforced  concrete,  hollow  cylinders  and  spheres,  rollers,  plates;  theory  of 
internal  stress. 

11.  Engineering  Construction  Professor  Comstock 

Three  credits  (one  lecture,  four  drafting  hours  per  week)  Second  semester 

Open  to  students  completing  9.     Required  of  juniors 

Graphic  statics,  analytic  and  graphic  resolution  of  stresses  in  framed  structures, 
loads,  stresses  in  mining  structures,  design  of  mining  structures. 

12.  Hydraulics  and  Water  Power  Professor  Comstock 

Five  credits  (five  recitations  and  lectures  per  week)  First  semester 

Open  to  students  completing  11.     Required  of  seniors. 
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Laws  of  the  equilibrium,  pressure  and  (low  of  liquids,  estimation  of  power 
to  be  developed  at  a  power  site,  dams  and  appendages,  theory  of  water  wheels  and 
turbines,  number  and  t\  pe  of  units  to  install,  speed  control,  power  houso  equipment, 

transmission. 

13.  Poweb  Profkssor  Comstock 

Two  credits    two  recitations  and  lectures  per  week)  Second  semester 

Open  to  students  completing  12.     Required  of  seniors 

Properties  of  gases,  engineering  thermodynamics,  steam  engine,  gas  and  gaso- 
line engines,  producer  gas,  costs. 

14.  Structural  Design  Professor  Comstock 

Two  credits  (four  drafting  hours  per  week)  Second  semester 

Open  only  to  seniors  in  regular  standing.     Required  of  seniors 
Designs  of  structures  in  connection  with  thesis  work. 


MECHANICAL  ENGINEERING 

John  J.  Flather,  Ph.  B.,  M.E.,  Professor  of  Mechanical  Engineering 

S.  Carl  Shipley,  B.S.,  M.E.,  Superintendent  of  Shops 

William  H.  Richards,  Instructor  in  Carpentry  and  Pattern  Work 

Edward  Quigley,  Instructor  in  Forge  Work 

Peter  Peterson,  Instructor  in  Foundry  Practice 

1.  Carpentry  Mr.  Richards 

Four  credits  (six  hours  per  week,  six  weeks)  First  semester 

Required  of  first  year  students,  five  year  courses 

Wood  working,  use  of  tools;    lathe  and  bench  work.     Patterns  for  moulding, 
core  boxes,  flasks.     Lectures  and  practice. 

2.  Blacksmithing  Mr.  Shipley  and  Mr.  Quigley 

Two  credits  (six  hours  per  week,  twelve  weeks)  First  semester 

Required  of  first  year  students,  five  year  courses 

Use  of  tools,  forging,  welding,  tool  dressing,  tempering.     Lectures  and  practice. 

3.  Foundry  Practice  Mr.  Peterson 

Three  credits  (six  hours  per  week)  Second  semester 

Required  of  first  year  students,  five  year  courses 

Moulding,  casting,  mixing  metals,  brass  work  and  core  making. 

Shop  practice,  recitations  and  lectures. 

18.     Steam  Engine  Professor  Flather 

Two  credits  (two  lectures  per  week)  First  semester 

Open  to  students  taking  Mechanics  9.     Required  of  juniors 

Mechanics  of  the  steam  engine.     Work  in  cylinder;    effect  of  reciprocating 

parts;     steam  distribution.     Mechanism  of  steam  engines.     A  study  of  the  details 

of  modern  steam  engines.     Valve  and  valve  gears.     A  study  of  the  slide  valve,  fink 

motions  and  other  reversing  gear;   automatic  cut-off  gears  and  the  Zeuner  diagrams. 

The  steam  engine  indicator.     Principles  and  operation  of  the  instruments,  indicator 

riggings,  indicator  cards,  compounding. 
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METALLURGY 

William  R.  Appleby,  M.A.,  Professor  of  Metallurgy 
Peter  Christianson,  B.S.,  E.M.,  Professor  of  Metallurgy 
Levi  B.  Pease,  M.S.,  Professor  of  Metallurgy 

1.  Assaying  Professor  Appleby  and  Assistants 

Eight  credits  (four  lectures  and  eight  laboratory  hours  per  week) 

Second  semester 
Open  to  students  completing  Mineralogy  1.     Required  of  freshmen 
Determination  of  values  of  ores,  metallurgical  products  and  bullion. 

2.  Ore  Testing  Professor  Appleby  and  Assistants 

Six  credits  (two  lectures  and  eight  laboratory  hours  per  week)     First  semester 
Open  to  students  completing  l  and  Mining  5.     Required  of  seniors 
Determination  of  methods  of  ore  treatment,  stamping,  concentration,  cyan- 
idation,  roasting,  chlorination,  lixiviation  and  amalgamation. 

3.  General  Metallurgy  and  Metallurgy  of  Iron  Professor  Christianson 

Three  credits  (three  lectures  per  week)  First  semester 

Open  to  students  completing  1.     Required  of  sophomores 
Including  the  subjects  of  combustion,  fuels,  refractory  materials  and  furnaces. 
Lectures  and  recitations  on  metallurgy  of  iron. 

4.  Metallurgy  of  Wrought  Iron  and  Steel  Professor  Christianson 

Three  credits  (three  lectures  per  week)  Second  semester 

Open  to  students  completing  3.     Required  of  sophomores 
Consideration  of  the  principles  of  manufacture,  details  of  plant  construction 
and  chemical  and  physical  phenomena.     Metallography 

5.  Metallurgy   of  the  Base  Metals  Professor  Pease 

Four  credits  (four  lectures  per  week)  First  semester 

Open  to  students  completing  4.     Required  of  juniors 

Lead,  copper,   zinc  and  mercury.     Consideration  of  smelting  methods  and 
principles  involved  in  refining  methods. 

6.  Metallurgy   of  the   Precious  Metals  Professor  Pease 

Four  credits  (four  lectures  per  week)  Second  semester 

Open  to  students  completing  5.     Required  of  juniors. 

Gold,  silver  and  platinum.     Methods  and  principle  of  cyanidation,  chlorina- 
tion, amalgamation  and  lixiviation  as  applied  to  the  treatment  of  the  above. 

7.  Electro-Metallurgy  Professor  Christianson 

Three  credits  (three  lectures  per  week)  Second  semester 

Open  to  students  completing  6.     Required  of  seniors  in  Metallurgy 
This  course  considers  the  treatment  of  ores  by  electricity,  as  well  as  electro- 
lytic separation  and  refining  of  metals. 

8.  Field  Work  in  Metallurgy  Professor  Appleby  and  Assistants 

Two  credits  (eight  hours  per  day  in  field  for  seven  days) 

June  following  second  semester 
Open  to  students  completing  6.     Required  of  juniors 

Study  of  metallurgical  operations  at  smelters  and  mills.     Detailed  report  is 
required  covering  plants  visited. 
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9.       Thesis    and    Si'Mim   ITIONB  I'ltoFi DSSOKfl     \rruitv    and    C0M8TOCK 

Four  credits  (.four  hours,  conference  ;m<l  laboratory)  Second  semester 

Open  to  students  completing  8.      Required  Of  seniors  in  Metallurgy 
Detailed  investigations  of  ore  treatment,  with  report  including  designs  and 
specifications    for    suitable    plants. 

MINING  ENGINEERING 

Charles  E.  van  Barnbveld,  B.A.,  Sc,  E.M.,  Professor  of  Mining  Engi- 
neering 
Edward  P.  McCarty,  E.M.,  Professor  of  Mining 
Merton  S.  Kingston,  E.M.,  Instructor  in  Mining 

1.  Mining  Professor   McCarty 

Four  credits   (four  lectures  per  week)  Second  semester 

Open  to  sophomores  in  regular  standing.     Required  of  sophomores 
Explosives,  blasting,  air  compressors  and  quarrying. 

2.  Mining  Professor    van    Barneveld 

Five  credits   (five  lectures  per  week)  First  and  second  semester 

Open  to  those  who  have  completed  1.     Required  of  juniors 
Mode  of  occurrence  of  ore  bodies;   prospecting,  shaft -sinking,  tunneling,  drift- 
ing, stoping,  timbering.     Methods  of  metal  mining.     Methods  of  coal  mining.     Hy- 
draulic   mining. 

3.  Mine  Surveying  Professor  McCarty  and  Mr.  Kingston 

Five  credits  (five  lectures  per  week)  First  semester 

Open  to  those  who  have  completed  mathematics  8,  and  mining  1. 
Required  of  juniors 
Computation,  platting  and  problems  with  special  reference  to  mine  surveying 

4.  Mixing  and  Mining  Engineering  Professor  van  Barneveld 

Five  credits  (five  lectures  per  week)  First  and  second  semester 

Open  to  those  who  have  completed  mining  2  and  3.     Required  of  seniors 

Mine  management.     The  examination  of  a  mining  property.     Sampling  ore 

reserves,  etc.     Mine  accounts.     Mine  accidents.     Mining  law.     Mining  machinery, 

underground  transportation,  hoisting,  pumping  and  ventilation.     Electricity  applied 

to    mining. 

5      Ore  Dressing  Professor  McCarty 

Five  credits  (five  lectures  per  week)  Second  semester 

Open  to  those  having  completed  sophomore  work.     Required  of  juniors 
Mechanical  preparation  of  ore  for  the  markets,  for  metallurgical  treatment,  etc 

6.  Designs  and  Specifications  Professors  van  Barneveld  and  Comstock 

Four  credits  (eight  drafting  hours  per  week)  Second  semester 

Open  only  to  seniors  in  regular  standing.     Required  of  seniors 

Designs  of  mine  cars,  skips,  head-frames,  etc.,  in  connection  with  thesis  work 

7.  Mine-Mapping  Professor    McCarty    and    Mr.    Kingston 

Three  credits  (six  drafting  hours  per  week)  Second  semester 

Open  to  those  who  have  completed  3.     Required  of  juniors 
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8.     Field  Work  Professor  van  Barneveld  and  Assistants 

Eight  credits  (eight  hours  a  day  for  six  weeks)  Second  semester 

Open  to  those  who  have  completed  mining  3.     Required  of  juniors 
Practice  in  plane  surveying  during  month  of  May.     Practice  in  underground 

mine  surveying  during  first  two  weeks  of  June. 


9.  Practical  Mining  Professor  van  Barneveld  and  Assistants 

Eight  credits  (eight  hours  per  day,  six  weeks)  Summer  vacation 

Open  to  those  who  have  completed  7  and  8.     Required  of  juniors 
Study  of  mining  operations.     Mine  plant  and  equipment  and  practical  mining 
work  at  a  mine  to  be  selected  by  department  during  months  of  July  and  August. 

10.  Thesis  Professor  van  Barneveld  and  Assistant3 

Two   and  four  credits   (two   and  four  hours  conferences) 

First  and  second  semester 
Open  only  to  seniors  in  regular  standing.     Required  of  seniors 
Conference  with  individual  students.     This  work  is  based  upon  a  review  of 
the  preceding  technical  work  and  field  work 


MINERALOGY  AND  GEOLOGY 

Christopher  W.  LIall,  M.A.,  Professor  of  Mineralogy  and  Geology 
Oliver  Bowles,  M.A.,  Instructor  in  Mineralogy  and  Geology 
Frank  F.  Grout,  M.S.,  Instructor  ni  Mineralogy  and  Geology 
Edgar  K.  Soper,  A.B.,  Instructor  in  Economic  Geology 

1.  General  Mineralogy  Mr.  Grout 

Six  credits  (four  lectures,  four  laboratory  hours  per  week)        First  semester 

Required  of  freshmen 

The  physical  and  chemical  characters  of  minerals,  a  study  of  the  native  ele- 
ments and  the  ores  of  the  common  metals;  the  occurence  and  association  of  economic 
minerals. 

Descriptive  mineralogy  and  classification;  rock-forming  minerals;  genetic 
relationship  and  distribution. 

Laboratory  work  consists  of  tests  illustrating  the  range  of  minerals  and  the 
application  of  chemical  and  blowpipe  analyses  to  the  determination  of  species;  intro- 
duction to  the  methods  of  quantitative  blowpipe  analysis;  special  topics;  reference 
reading  and  discussions. 

2.  Physical  Mineralogy  Mr.  Grout 

Three  credits  (two  lectures,  two  laboratory  hours  per  week)       Second  semester 
Open  to  students  completing  1.     Required  of  freshmen. 
An  introduction  to  crystallography;    physical  characters  of  greatest  service 
in  rapid  determination.     Hand  specimen  practice  preparatory  to  rock  study. 

3.  Elements   of  Geology  Mr.  Soper 

Three  credits   (three  lectures  per  week)  Second  semester 

Required  of  sophomores. 

A  course  designed  to  acquaint  the  student  with  the  fundamental  principles 
of  geology  preparatory  to  the  study  of  mining. 
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i.  Geodynamics,  discussing  the  atmosphere,  water,  vulcanlsm,  plants  and 
animals  as  geologic  agents.  2.  Structural  geology,  explaining  stratification,  dis- 
placements, dislocations,  fractures,  and  mineral  veins.  ;;.  sight  Identification  of 
common  rocks,  -i  An  elementary  discussion  of  the  formation  of  ore  deposits. 
Local  excursions  arc  required.     Scott's  introduction;    Spurr's  Mining  Geolgy. 

3(a).     Field  Wobs  Mb.   Soper 

One  credit     (.first  two  weeks  in  June) 

Required  of  sophomores. 

A  two  week  excursion  to  the  iron  ranges  for  practice  in  field  methods,  such  as 
tracing  contacts,  working  out  structures,  and  constructing  and  interpreting  geo- 
ogic  maps. 

4.      Historical  and  Economic  Geology  Professor  Hall  and  Mr.  Soper 

Three  credits  (Three  lectures  a  week)  First  semester 

Required  of  juniors 

1.  The  application  of  Geodynamics  to  rock  structure,  folding,  deformation 
and  metamorphism.  The  application  of  these  principles  to  the  formation  and  deposi- 
tion of  mineral  deposits.  A  study  of  the  characteristic  features  of  the  successive 
ages  of  geologic  history. 

2.  A  study  of  the  distribution,  occurrence  and  uses  of  the  non- metallic 
minerals,  including  a  discussion  of  prospecting  for  these  minerals  and  the  usual 
methods  of  geological  mapping.  Lectures,  recitations  and  reading  with  local  ex- 
cursions to  neighboring  quarries. 

9.  Elements  of  Rock  Study  Mr.  Bowles 

Two  credits  (four  laboratory  hours  per  week)  First  semester 

Open  to  students  completing  3.     Required  of  juniors 

Structures,  textures,  mineral  and  chemical  composition  of  rocks. 

A  practical  study  of  rock  types,  with  laboratory  and  field  practice. 

A  study  of  their  origin,  occurrence,  variation,  and  alteration,  with  view  to 
accurate  description.  Introduction  to  the  use  of  the  microscope.  Kemp's  Hand 
Book  of  Rocks,  and  reference  reading. 

10.  Petrography  Mr.  Bowles 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  9.     Required  of  juniors 

The  application  of  optical  study  of  minerals  to  the  description  of  crystalline 
rocks.  Rock  structures  as  seen  with  microscope.  Alteration  of  rocks.  The  strati - 
graphic  relation  of  rocks,  and  an  examination  of  some  Minnesota  groups  of  crystal- 
line rocks.  Preparation  of  material  for  microscopic  study.  Luquer  Minerals  in 
Rock  Sections,  and  reference  readings. 

12.  Ore    Deposits  Mr.    Soper 

Four  credits  (four  lectures  per  week)  First  semester 

Open  to  students  completing  10.     Required  of  seniors 

History  of  mineral  discovery  and  development  in  the  Americas;  a  discussion 
of  the  origin  and  distribution  of  ore  deposits,  embracing  the  chemical  processes 
involved  in  their  formation  and  subsequent  alterations.  A  description  of  the  geology 
and  mineralogy  of  ore  bodies,  particularly  those  yielding  gold,  silver,  copper,  iron, 
lead  and  zinc.     Kemp's  Ore  Deposits. 

13.  Special  Problems  Mr.  Soper 

Two  credits  (four  laboratory  hours  per  week)  Second  semester 

Open  to  students  completing  12.     Required  of  seniors  in  mining 
The  investigation  of  problems,   involving  the  field  and  laboratory  work  of 
some  particidar  formation  and  reading  incident  to  the  study  of  the  material  collected. 
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The  methods  of  systematically  recording  and  interpreting  geological  and  min- 
eralogical  data  as  observed  in  the  field;  keeping  of  notebook,  preparation  of  geological 
maps,  profiles  and  sections  will  be  taught. 

PHYSICS 

John  Zeleny,  Ph.D.,  Professor  of  Physics 
William  F.  Holman,  Ph.D.,  Instructor  in  Physics 
L.  W.  McKeehan,  B.S.,  Assistant  in  Physics 

1.  General  Physics  Professor  John  Zeleny   and  Mr.   Holman 

Three  credits  (three  hours  per  week)  First  semester 

Open  to  students  who  have  completed  mathematics  6.  Required  of  sophomores. 
Mechanics  of  solids  and  fluids,  heat  and  sound.  This  is  the  first  part  of  an 
elementary  course  in  physics,  designed  for  those  who  do  not  intend  to  pursue  the 
subject  longer  than  one  year.  The  course  is  experimental  rather  than  mathematical 
and  gives  the  student  a  general  knowledge  of  the  fundamental  principles  of  the  sub- 
ject.    There  will  be  one  experimental  lecture  and  two  recitations  each  week. 

2.  General  Laboratory  Practice  Mr.  McKeehan 

One  credit  (two  hours  per  week)  First  semester 

Open  to  students  taking  course  1.     Required  of  sophomores 
Physical  measurements  in  the  mechanics  of  solids  and  fluids,  and  in  heat  and 
soimd,  giving  the  student  a  knowledge  of  experimental  methods. 

3.  General  Physics  Professor  John  Zeleny  and  Mr.  Holman 

Three  credits  (three  hours  per  week)  Second  semester 

Open  to  students  who  have  completed  course  1.  Required  of  sophomores 
Light,  electricity  and  magnetism.  This  is  the  second  part  of  the  elementary 
course  begun  under  course  1.  The  treatment  is  experimental  and  the  fundamental 
principles  of  the  subjects,  including  those  of  radioactivity,  ionization,  X  radiation, 
and  the  electrical  constitution  of  matter,  are  discussed  and  illustrated.  There  will 
be  one  experimental  lecture  and  two  recitations  each  week. 

4.  General  Laboratory  Practice  Mr.  McKeehan 

One  credit  (two  hours  per  week)  Second  semester 

Open  to  students  taking  course  3.     Required  of  sophomores 
Physical  measurements  in  light,  electricity  and  magnetism,  giving  the  student 
a   knowledge  of  experimental  methods. 

SPANISH 

Charles    W.    Benton,  M.A.,  Litt.  D.,   Professor,  Head   of    Department 

of    Romance  Languages 
Carl  M.  Melom,  M.A.,    Instructor  in  French  and  Spanish 

11.     Beginning  Spanish  Mr.  Melom 

Six  credits  (three  hours  per  week)  P'irst  and  second  semesters 

Required  of  first  year  students,  five  year  courses 
Monsanto  and  Languellier  Spanish  Course-]  osselyn      Worman,    First  Spanish 

Book.     Bransby's   Spanish   Reader. 


Students 


SENIOR  CLASS 


Bills,    E.    L.,   Minneapolis. 
Biechoff,  Harry  R.,  St.  Paul 
Conkey,  Charles  R.,  Minneapolis. 
Devereux.  Lawrence,  Minneapolis. 
Duncan,  Kenneth  J.,  Fergus  Falls. 
Farnam,  Henry  E.,  Minneapolis. 
Fritzberg,  Ernest  A.,  Biwabik. 
Giltinan,  George  M.,  St.  Paul. 
Goodrich,  Norman  P.,  Minneapolis. 
Harmon,  Benjamin  G.,  St.  Paul. 
Heath,   Clarence  L.,  Janesville. 
Heidel,   Charles   S.,   Minneapolis. 
Herring,  William  E.,  Blue  Earth. 


Holler,  Fred  W.,  St.  Paul. 
Jacobsen,  Harry,  Fergus  Falls 
Johnson,  Algot  F.,  Cannon  Falls. 
Jones,  Philo  Ernest,  Red  Wing 
Larson,  Clarence  L.,  Waseca. 
Leonard,  Forest  M.,  Minneapolis. 
McKenzie,  James  R.,  Adrian. 
Moody,   R.  G.,  Minneapolis. 
Newell,  John,   Shakopee. 
Ostrand,  Peter  M.,  At  water. 
Stewart,  Gordon,  Monticello. 
Strane,  Archie,  St.  Paul. 
Swanson,  Axel  H.,  Monticello. 


JUNIOR  CLASS— 28 


Abbott,  Theodore  S.,  St.  Paul. 
Anderson,  Joseph,  Florence. 
Anderson,  Walter  O,  Hopkins. 
Bailey,    Paul   T.,   Minneapolis. 
Baker,    Emory   P.,    Minneapolis. 
Beck,  Chas.  S.,  Lewiston. 
Borgeson,  Anshelm  C,  Minneapolis. 
Burgess,  Robert  J.,  Minneapolis. 
Crouse,    Stevens,    Minneapolis. 
Dickinson,  Roy  E.,  Minneapolis. 
Drake,  George  M.  Madelia. 
EklofiP,  Victor  E.,  Cokato. 
Elliott,  Jay  R.,  Minneapolis 
Fixen,  Victor  L.,  Minneapolis. 


Fosness,  Arthur  W.,  Lakefleld. 
Hill,  Arthur  S.,  Minneapolis. 
Hurley,  John  J.,  Pine  City. 
Jahn,    William   F.,   Winona. 
Kingsley,   Neil  S.,  Minneapolis. 
Lindholm,   Milton,    Ortonville. 
McCullough,  Erwin,  Minneapolis. 
Rahilly,    Harold,    Minneapolis. 
Swart z,  Samuel  G.,  St.  Paul. 
Tetlie,  John  R.,  Canton,  S.  D. 
Walker,  E.  Harold,  Minneapolis. 
Walters,  Chas.  W.,  St.  Paul. 
Wehr,  Arthur  J.,  St.  Paul. 
Whitson,    Lloyd   R.,    Fergus   Falls. 


SOPHOMORE  CLASS— 3' 


B jorge,  Guy,  Duluth. 
Cirkel,  Scott,  Minneapolis. 
Cohen,   Julius,   Minneapolis. 
Coventry,  Edward  D.,  Duluth. 
Dickson,   Robert,  Minneapolis. 
Englund,   Arthur,   Starbuck. 
Fabian,  John  H.,  Campbell. 
Hagstrom  Leonard,  Minneapolis. 


Halloran,  Joseph  E.,  Langdon,  N.  D. 
Harrington,    Geo.   L.,   Minneapolis. 
Hawley,  R.  W.,  Minneapolis. 
Hay  ward,  Joshia,  St.  Cloud. 
Hewitt,  Ezra  A.,  Minneapolis. 
Hyatt,  Frank  L.,  Minneapolis. 
Kennedy,  Charles  T.,  Eau  Claire,  Wis. 
Knox,  Lafayette,  Grand  Rapids. 
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Kremer,   Edward  G.,   Grand  Rapids. 
Lawton,   John  E.,   Worthington. 
Lea,  John,  Minneapolis. 
Lyon,     Chalmer,    Minneapolis. 
McAdams,  Howard  R.,  Duluth. 
Martin,  Lynn  U.,  Grand  Meadow 
Murray,  John  Emmett,   London,   O. 
O'Brien,  Chas.  J.,  St.  Paul. 
Olson,  Alfred  W.,  Argyle. 
Olson,  Walter  S.,  St.  Paul. 
Patterson,  William,  Minneapolis. 


Perry,    Joe.    E.,    Minneapolis. 
Prouty,  Roswell  W.,  St.  Paul. 
Quinn,  Max  F.,  Spokane,  Wash. 
Stevens,    Howard,    Stillwater. 
Taylor,  W.  L.,  Dundas. 
Teasdale,  William  M.,  St.  Paul. 
Victor,  Albin  F.,  Minneapolis. 
Wallinder,    Arthur,    Duluth. 
Walter,  RollieB.,  Delano. 
Wasson,  Harold  J.,  Minneapolis. 
Woodis,    Clark   N.,    Amboy. 


FRESHMAN  CLASS— 27 


Amidon,  Richard  G.,  Minneapolis. 
Anderson,  Arthur  P.,  Minneapolis. 
Christie,  David  R.,  Minneapolis. 
Coady,  Leo  J.,  Pattin,  Maine. 
Ekstrom,  Alex.  J.,  Hibbing. 
Ely,    Robert   H.,    Duluth. 
Hammond,    Arthur   H.,   Minneapolis. 
Hanson,  J.  Bernard,  Minneapolis. 
Harvey,  Harry  J.,  Ft.  Dodge.,  la. 
Haugan,    Albert    C,    Hanska. 
Hondrum,      Olaf.,     Bemidji. 
Johnson,   Roy  R.,   St.  Louis  Park. 
Ladd,     Greeley,     Minneapolis. 


Larson,    John   Ed.,    Minneapolis. 
McCormack,  Clyde  P.,  Minneapolis. 
Markus,  Wm.  F.,  West  Duluth. 
Michie,    Roy   G.,    Montevideo. 
Nissen,    Arvid,   Minneapolis. 
Nordale,   Carl,  Minneapolis 
Ofsthun,    Norman,    Glen  wood. 
Paddock,     Donald,     Duluth. 
Quinlan,  Howard,  St.  Paul. 
Richard,  Charles  L.,  Stillwater. 
Robertson,  John  H.,  St.  Paul 
Smith,    Ralph   W.,    St.   Paul. 
Tyrrell,   Norbert  B.,  St.  Paul. 
Walker,   Charles  A.,   Brainerd. 
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